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Asbestos Protected Metal 


APM (Asbestos Protected Metal) permanent, involves 
maintenance nor depreciation charges, rust-proof, 
fire-resisting, and does not require paint. 
Its base specially selected steel sheet, completely 
enveloped asphalt, into which imbedded pure asbestos 
felt—while the asphalt hot. 
made various forms (corrugated, flat, beaded 
clapboard siding, etc.), and several permanent colors. 
other material well adapted the construction 
substations, power plants, underground shelters, and 
other mine structures. 
will send you process 
sample (illustrated above) 
Write for both today. 


Plant Jamison 
Coal Coke Co., 
Greensburg, Pa. 


One the many 
mining comparies 
struction through- 
out. 
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It’s the Name Behind the Goods 


stamped any product means 100% its full value. 

that ounts From the very foundation the Company, have been 

governed the The public’s discrimination 

intelligence and appreciation true values have not only been understood, but have been the 
chief force shaping this 


following these high standards the ‘‘S-A’’ Company believes that can say the purchaser that will find 
back its equipment Service which Cooperation with the purchaser the highest sense the word. 


Apron Feeders 


‘These highly efficient feeders 
are used extensively mod- 
ern mills and smelters for 
providing uniform feed 
from bins and hoppers con- 
veyors. 


Rotary 
Grizzly Feeders 


deliver only the lump material 
the crushers, and by-pass 
the fines—thus doubling the 
capacity your crusher well 
making the load uniform. 


ROTARY GRIZZLY FEEDER 


Screens 


Let cooperate with you 

and solve screen 
problem. doesn’t mat- 
ter what 

ments may be, our many 

vears experience cover 

every phase these im- 

portant operations. 


Conveyors Safety Car Pullers 

investment, not expense, for 
the far seeing business man who looking for 
sure steady returns, year and year out, 
his purchase. will pay you your 
problems Engineers for careful 
analysis and valuable suggestions. 
obligation attached this service. Also 
free Labor monthly magazine 
full live interest the mining man. 


Labor Saving Equipment from Belt 


All kinds for 
every conceivable mining 
need. Send for catalog 
the line—free—no ob- 


End view revolving screen with internal ligation. 
protecting bars for discharging heavy lumps 


Stephens-Adamson Mfg. Co., Aurora, 


Screening Branch Offices: Transmission Machinery 
Church NEW YORK. Nat. Bank HUNTINGTON, Australian Agent—Arthur Leplastrier 
First National Bank Bldg., CHICAGO. VA. Circular Quay East, Sydney. 

Milk St., BOSTON, MASS. 301 Penobscot DETROIT, MICH. South African Agent—J. Mac Love 
Oliver Building, PITTSBURGH. 310 Stair Bldg., TORONTO, CAN. and London House, 
803 Federal Reserve 503 Dooly Block, SALT LAKE CITY. Loveday St., Johannesburg. 
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Drill- and Tool-Sharpening Shop 
the Copper Queen Mine 


SYNOPSIS—Central shop for the sharpening 
drill and tool steel designed result extended 
time study and efficiency work. Central shops sup- 
ply drills for four different shafts situated 2,600 
3,800 ft. apart. Shop handles and sharpens over 
1,200 pieces steel and tools per day. Detailed 
cost sharpening given for different items 
pense. Cost making new steel and time re- 
quired for each and the number sharpeners and 
helpers engaged. Interesting application mir- 
ror sharpener enable the operator 
see the bit which forming, which ordinarily 
obscured the construction the machine. 


The productive area the Warren district, Arizona, 
wide and comparatively shallow. Many shafts are 
therefore needed, for convenient access working places. 
the Copper Queen six are now operation. 1908, 
when ore hoisting was centralized, the blacksmith shops 
each shaft were abandoned favor the large and 


more convenient quarters which formed part the 
central shops then newly built. Drills and tools were 
still sharpened the different shafts. Holbrook 
power sharpener was operated two. shifts, the other 
sharpeners only one. Frequently there were enough 
picks, tools keep man two for hand work 
night shift well day. 

The only advantage several local shops close the 
work that transportation the surface not required. 
The objections that arrangement arise from the num- 
ber shops operation. every shop there must 
enough workmen carry the peak load, but upon 
ordinary day least fraction one man’s time 
wasted. central shop with, for instance, four times 
much work the small shop, the fluctuations the 
flow work are not extreme, and the excess labor 
should one-fourth less that needed four sep- 
arate shops, and more complete equipment can 
afforded, from which there will saving labor. Bet- 
ter supervision can secured, and thus the standard 
work for speed and quality sharpening and tempering 


INTERIOR SHARPENING SHOP, SHOWING CONVENIENT ARRANGEMENT EQUIPMENT 
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should higher. When was decided equip cen- 
tral shop, site was selected nearest the center 
gravity the work. 

Steel and tools are transported the surface motor 
truck and pass through the same shafts before, with 
minor exceptions due changes operating conditions. 
direct road connects the shafts, the distances between 
them being follows: Czar Gardner shaft, 3,800 
Holbrook Gardner shaft, 2,650 ft.; Gardner Lowell 
shaft, 2,850 ft.; Gardner Sacramento shaft, 3,250 ft. 
The general arrangement the shop shown Fig. 

All day-shift work, underground and surface, stops 
3:30 that time the truck begins collect dull 
tools from the shafts, which are raised before the end 
the shift, and replaces them with others ready sharpened 
from the shop. 

Upon reaching the shop with dull tools, the truck 
backed turnsheet Fig. and rough separation 
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tracks the picks the dull-pick racks and the mis- 
cellaneous tools near forge division car pushed 
the turntable, shop cars are arranged opposite 
track BB, and all hands but the pick sharpener begin 
sort steel. sorting the steel, each size each class 
put shop-car compartment itself. The steel and 
tools are again counted, check, the tool nipper’s list, 
that the same number each class may returned 
the shaft from which came. 

The object thoroughly sorting the steel 
distribute the best advantage between sharpeners, 
and that dies and dollies will changed but once for 
one type and size bit. The larger bits machine 
No. the smaller to. No. The overflow, 
steel repaired, goes No. Each machine, how- 
ever can sharpen any steel, and the load may shifted 
from one the other over-balances, always with 
the intention keeping down interruptions straight 

work, unnecessary changes dies 


whatever kind, put into shop car 
itself and pushed position near 
TORAGE RACKS FOR FINISHED STEEL = 
sharpener No. track BBB. 


RACK FOR SHARP PICKS 


AIR HAMMER 
RACK FOR DULL PICKS 


IER FORGE 
COMETS 70 18", 
IAM STACK 
= 


FORGE 
HAMMER 


WORK BENCH 


PUNCHING MACHINE 


DRILL 


during which time the forges are 


lighted. soon finished, sharp- 

ening begins. 

shop car loaded with dull steel 
placed track BBB opposite the forge, 


empty one for the sharpener. The 
steel heated the helper and passed 
the sharpener, who sharpens and 
places the proper compartment. 


FIG. GENERAL ARRANGEMENT CENTRAL DRILL SHOP 


tools made. All the machine-drill steel from division 
put into its proper car, standing one the tracks 
which may run out the turnsheet behind 
the truck. The picks are taken from the side the 
truck and placed the dull-pick racks, and the miscel- 
laneous tools, which there are not many, are dumped 
the floor near forge list tools and steel from 
the division made out the tool nipper for the truck 
driver, who turns over the shop foreman. 

Most the work done three oil forges, and 
F—the first two for drill steel and the third for picks. 
The coke forge for miscellaneous tools. The forge 
not ordinarily continuous use for sharpening steel, 
but used for shanking new and old Leyner steel, etc., 
and for other repairs. 

The tools sharpened are the following classes: 
in. hollow steel (with bits five sizes for five lengths 
steel) 1-in. solid cross steel (with bits four sizes) 
hollow steel for picks; and miscellaneous 
tools. 

full complement men employed the shop 
follows: foreman; machine-drill sharpeners, helpers 
heaters (forge steel repair man, helper (forge 
pick sharpener (forge 

the beginning the shift the machine-drill steel 
from the different divisions found, each its own car, 


the sharp-steel car. The holes the 
hollow steel bits are drifted out the 
helper punching machine 
which has been moved convenient position. After all 
the steel sharpened, reheated and tempered, and 
re-sorted into division cars reverse manner. Any 
shortage due unfinished repairs, etc., made from 
stock. there any time spare either these 
machines, may used repairing steel. This con- 
sists straightening clearing plugged steel, etc., 
making new shanks. The repair crew clears out plugged 
drills, straightens them and makes new shanks for broken 
steel. They also make new steel required, 
sharpen steel there more than the regular sharpeners 
can handle. 

The tempering accomplished reheating the cold 
sharpened steels the oil furnace and tempering them 
clear water. The tempering tanks are constructed 
wood, 3x4x1 ft. in. There depth water ft. 
in., and there wire grating in. above the bottom 
support the steel while cooling. 

The steel heated the drill heater and passed 
the drill sharpener, who plunges the tank and moves 
about for few seconds before standing the 
grating. The steel heated only inch two back 
from the cutting edge. 

There constant flow water into and out the 
tank. The temperature varies hot weather between 
83° and 105° one observed case, after tempering 


The routine for sharpening 
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215 bits gage, the water rose from 83° 105°, 
but continuing the work, remained the higher 
temperature while tempering 135 starters gage. 
the steel should overheated, plunged and drawn 
color before being plunged for the final temper. 

The wire netting prevent the bit standing 
accumulation sludge the bottom the tank, which 
would obstruct the free circulation water about it. 
About 220 pieces 114-in. hollow steel are tempered per 
hour. 

The pick sharpener lights his forge and begins sharp- 
ening once. There nothing unusual this process, 
except that both the dull- and sharp-pick racks are within 
convenient reach, and the arrangement the forge, 
anvil, tempering tub and air hammer are the positions 
which have been found most convenient. After sharpen- 
ing, the pick point quenched, drawn good color and 
then plunged for final cooling. The number picks 
varies considerably from day day. may finish 
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large hold pieces Leyner steel each side. They 
are heated light oil 26° Bé., which burned 
2-in. low-pressure Case burners. Two burners are used 
each the steel-heating forges, but one the pick 
forge. takes about minutes when the furnace 
hot bring the heavier steel working heat, but the 
heat moderate and there little danger burning 
the steel. The steel furnaces require relining about 
every two weeks. The arch across the top, which sep- 
arate from the forge, can replaced without delay 
spares are kept hand and can when desired. 
The outside the furnaces unusually cool. The 
hoods, which are little wider and longer than the fur- 
naces, are supported counterweighted pulleys and tele- 
scope into the large stacks. They may raised when 
repairing the furnace, but ordinary operation are low- 
ered until they nearly touch the steel. There sufficient 
draft past the steel slot carry nearly all the waste heat 
the stack and away from the workmen. The pick fur- 


HOLLOW-STEEL PUNCHING MACHINE AND OIL FORGE COPPER QUEEN SHOP 


noon perhaps not until two o’clock. Whenever 
done, replaces broken pick handles, handles new picks, 
and then free sharpen miscellaneous tools assist 
tempering re-sorting sharpened steel into the division 
cars. The shop foreman helps sharpen picks and miscel- 
laneous tools, tempers steel, sorts and lends hand gen- 
erally whatever crew may need assistance. The work 
averaged keeping large reserve supply steel and 
tools made and sharpened. case impossible 
sharpen all that come the shop any particular 
day, some are drawn from stock and equal number 
sharp tools sent back. The dull tools which are held 
over are sharpened soon possible and put into the 
storage racks. 
There one Ingersoll sharpening machine the 
Leyner type (No. and three Leyner machines 
older pattern (Nos. and 3). third Leyner held 
sharpening machine has small mirror attached such 
position that the sharpener from his working position 
the levers can see the bit that being sharpened. They 
have been used machines this property for about 
three years and are great convenience. 

The oil furnaces are not unusual design. sketch 
the furnaces used the Homestake Mining Co. was 
followed with but slight changes. They are sufficiently 


also double and holds 
relined about every two 


nace similar but smaller. 
picks each side. 
months. 

The rate which oil burned changes with the speed 
sharpening, and rate per hour can given. The 
oil costs about per gal., which sharpens from 
pieces steel. Recently was measured for con- 
secutive days and average 9.34 articles per gallon 
were sharpened, costing somewhat less than the amount 
given the costs, which the oil was measured less 
accurately. 

has been found desirable open the hole hollow 
steel deeper than can done the pin the dolly 
alone. was formerly the practice drive long pin 
down hand, the heater setting the shank the drill 
into socket the floor and holding the drift pin, which 
was struck the sharpener. This operation took 0.315 
min. for each bit and not only occupied both men, but 
was fatiguing the sharpener. 

order relieve the sharpener this labor and 
save time, air-operated punching machines were designed 
and put into service. The steel gripped jaws oper- 
ated foot lever, valve thrown hand and the 
pin driven down and withdrawn air pressure the 
large cylinder. The smaller cylinder filled with oil 
cushion the stroke. The stroke rapid that the 
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drift pin not heated the hot bit. The heater has 
time attend heating the steel, punch the heated 
bit and have ready the sharpener’s hand the time 
ready for new piece. The gain approximately 
minute therefore net. These machines were 
made from cylinders hand. doubt the design 
might improved new machines were con- 
structed. Both before and after sharpening, jet 
compressed air forced through the steel the heater 
sharpener, see that the hole free. 

The division cars for holding steel are shown Fig. 
the shop cars Fig. The latter have four compart- 
ments, order hold many different sizes pos- 
sible. They revolve the trucks, that the working 
section can turned toward the operator. The pick 
chutes are shown Fig. dull-pick racks are set 
that picks slide down toward the sharpener. The 
sharp-pick racks are sloped the other way, that they 
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Side Rod 


Assembly 


FIG. DETAILS DIVISION CAR FOR HOLDING DRILLS 


feed the outside, where they may reached conven- 
iently when loading the truck. 

study was made the conditions work detail 
and whole. The equipment for each operation 
arranged conveniently possible, with the intention 
reducing unnecessary motions. The standard 
sharpening and tempering has been noticeably raised. 
Breakage shanks increased running the steel after 
the bit dull. This was forcibly shown great in- 
crease broken shanks occasion when, for day 
two, the bits were not hard enough and the cutting 
edges battered. 

has not been possible distinguish cost between 
the different articles sharpened. Since they not differ 
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materially proportional quantities, fair comparison 
with former records may made taking the total 
number articles sharpened each case. 

When several shops were working, the articles sharpened 
were follows: 


Articles 

The cost per piece was: 

Cents 
Furnace and power sharpener 0.45 
Total cost per piece 6.40 


The rate pay was per all men em- 
ployed. Details the items, furnace and power sharp- 


i | 


Detail Car Body 


Assemoly 


FIG. DETAILS FOUR-COMPARTMENT SORTING CAR 


ener repairs and miscellaneous, are not known accu- 
rately, nor are total charges correct shown 
records the new shop. 

The new shop has been operation for little more 
than year. The following tabuiation work and 


costs 
ROUTINE ARTICLES SHARPENED 
July, Average December, Average 
1915 per Day 1915 per Day 
1}-in. hollow 8,921 343 13,473 499 
hollow steel............ 2,174 2,703 100 
solid cross steel......... 615 13,221 489 
Miscellaneous tools.......... 634 751 
Totals. 1,297 36,630 1,356 
Steel repaired. 2,425 2,670 


will seen, the following figures cover every item 
entering into the cost except the overhead which omit- 
ted every case; these being only operating costs. The 
relative number the different sizes interesting and 
the relative cost affected the quantity. 


Bar, Forged () 
10 
H ° n° /o/ ° : 
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NEW-SHOP COST SHARPENING 


Total for Cost per Total for Cost per 
uly Piece December Piece 

Sharpener Labor material 75.74 97.01 
Furnace 7.38 16.84 0.05c 


Average wage.............. per shift $5.17 per shift 


NEW STEEL CUT, MADE UP, SHARPENED AND TEMPERED 


Pieces Pieces 

July December 

hollow 250@ 9c. 
cross steel solid......... 60@ 


COST CUTTING, FIRST SHARPENING AND TEMPERING 


Sharpener 2.19 1.47 
Furnace repairs.............. 1.47 
$124.82 


This cost making steel estimated from short- 
underestimate the cost making steel, which would 


x ‘ 


+ 
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THE SORTING CAR AND DIVISION CAR USE 


the disadvantage sharpening costs. The cost 
repairing steel and rehandling picks included 
amounts charged, but the numbers repaired not ap- 
pear the divisor when obtaining the cost per piece 
handled, since there are records steel repaired, etc., 
the earlier costs with which comparison made. 

Since the use hollow steel has increased from 200% 
325% and the operations sharpening and repairing 
this type steel are more costly, the comparison the 
disadvantage recent work. This steel was formerly 
shanked the central blacksmith shop and was much 
more costly that comparison not value. 

Records two months’ work are given detail. They 
were selected being representative. December the 
shop was operated nearly capacity and, spite 
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higher wage scale, the lowest costs were made. Average 
costs for routine sharpening during the last six months 
1915 would per piece sharpened, com- 
pared and 4.20c. respectively July and Decem- 
ber. This exclusive transportation. 


RECORD OPERATIONS MAKING 258 PIECES 1}-IN. 
STEEL FOR INGERSOLL-LEYNER NO. DRILL 


Number Labor Cost per Time per 
Operation Pieces Cost Piece Piece 
258 $18.83 3.39 min. 
258 5.52 0.996 min. 
Tempering shanks....... 258 3.46 1.24 min. 
Tempering 258 1.22 0.44 min. 
Repairs and miscellaneous 1.92 


The steel made the foregoing cost was: 
starters with 214-in. bits; seconds, thirds, 
1%; and fourths with bits. 

The temper was drawn shanks, but the bits were 
plunged. this operation seven men were employed— 
three sharpeners, three helpers and the foreman, who 
tempered the steel and did other miscellaneous work. 
The steel was delivered already cut into lengths. Lost 
time due starting fires, in- 
cluded the cost. This work was 
unusual rate. not believed that 
would equaled regular routine. 
this day’s work, the 
pared for sharpening did not use the 
whole day. The repairs, miscellaneous 
charges and fuel were estimated from 
ordinary running expenses. 

The motor-truck crew consists 
driver and one two Mexican helpers. 
The labor cost operating the 
truck for the second half 1915 was 
the rate 1.46c. per min. or, since 
the average time occupied was about 
two hours, $1.78 per day. The cost 
truck maintenance and repairs, exclu- 
sive depreciation, 22.2c. per mile. 
round trip beginning the supply- 
department garage and returning the 
same point 4.7 mi. and costs $1.045 
per day. The cost surface haulage 
per piece for the whole number sharp- 
ened, compare with former costs, 
Since tools for the Gardner 
shaft were not delivered truck, those 
actually transported cost each. 
The sharp steel, picks, tools, are 
loaded the truck the shop the rate pieces 
per minute, and 118 pieces per minute are unloaded 
the shaft. The dull tools are loaded the truck the 
shafts the rate 46.3 pieces per minute, and 61.9 
pieces per minute are unloaded the shop and placed 
cars racks. 


TESTS 


few tests have been made determine the maximum 
rate sharpening different tools. special preparation 
was made, but the men were asked speed up. The runs 
started with tools hot the furnace and stopped with 
equal number heated and ready for sharpening. 
these speed tests the bits and pick points were required 
pass inspection. The picks were tempered, but not the 
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steel. These rates could not maintained throughout 
day’s work. sharpener and helper handled the cross 
and hollow steel, and sharpener without helper did the 
picks. 
SOLID CROSS STEEL 


Number Size Tin Pieces per 
Pieces Bit, In. Min. Min. 

HOLLOW STEEL 

16.90 3.55 

12.05 4.98 

PICKS 
(50 points) 25.66 0.97 


the pick-points, nine were drawn out under the air hammer. 


The design the shop and scheme operation were 
matters growth, and many individuals the mine 


x, 


Section A-A 
FIG. DETAILS DRILL-PICK RACK 


staff, from the master mechanic and efficiency engineers 
the shop employees, rendered valuable assistance 
developing the problem and solving successfully. 


British Hill Proprietary 


The report the directors the British Broken Hill 
Proprietary Co., Ltd., for half-year Dec. 31, 1915, 
states that contracts have been made for sale the out- 
put carbonate ore for three years, and the proceeds 
from this contract are sufficient cover present expendi- 
tures the mine. The stock lead concentrates 
remaining hand was sold for shipment Japan 
January and February, but the stzike that occurred 
Broken Hill delayed the commencement deliveries, 
which are now, however, being made. 

the result application made the company 
under the provisions the Trading with the Enemy 
Amendment Act, 1916, the Board Trade has made 
order, dated May 12, 1916, determining the contracts 
made 1910 and 1912 for delivery the company’s 
output lead and zinc concentrates over long periods 
German smelters. The directors are consequently 
last position negotiate for the disposal the 
company’s production elsewhere, and the question how 
most advantageously deal with the mine’s future out- 
put one that has been, and is, engaging the board’s 
most earnest consideration. 

Negotiations were progress with Japanese buyers for 
further sale concentrates scale that might have 
enabled the company enter upon more active opera- 
tions and resume milling, but these negotiations have been 
stopped, owing the action the commonwealth govern- 
ment prohibiting the further export lead concen- 
trates from Australia for the time being. Such policy 
incomprehensible the directors, seeing that there 
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are facilities present Australia for smelting the 
company’s output satisfactory terms, and that the 
mines Broken Hill that are producing, not one 
working its full output. 

the commonwealth government should persist 
prohibiting the export the company’s lead 
from Australia after the war, the company would 
compelled enter into arrangements for smelting 
having them smelted Australia, though the directors, 
after full inquiry, are decidedly opinion that this 
course could not possibly advantageous the company 
and that would preferable, many grounds, that 
the company should itself undertake the operation 
smelting and for this purpose should erect works equipped 
with the most modern form plant within the United 

Smooth, Kingdom, where both lead and zinc 
concentrates could treated lower 
view the comparatively low grade 
ore obtained the mine. 
ducers’ Association Proprietary 
bourne, under the auspices the 
Commonwealth government, with the 
object securing that the future out- 
put these concentrates produced 
the commonwealth shall 
through one channel. The principal producers Broken 
Hill have already agreed join the proposed association, 
and this company has agreed concur with the other 
British companies concerned also joining, subject 
the contract that has entered into being framed 
reasonably protect and safeguard this company’s in- 
terests, and this company having the right, and 
when thinks fit, establish its own works for the 
treatment its concentrates, with the stipulation 
that the spelter produced shall realized through the 


medium the association. 


Reserving Mineral Rights 
Land Sold 


vs. Zyskowski, 157 Northwestern Re- 
porter, 566, was doubtless easier for the Michigan 
Supreme Court pronounce the following rule law 
than was pronounce the names the litigants: 

Where reservation mineral rights was inserted 
deed violation contract purchase and without 
the grantee’s knowledge consent, the deed was subject 


cancellation being fraudulent. 

Standard Test Screen Scale—Plans have been completed 
for conference representatives various committees 
engineering and industrial societies which proposed 
discuss the preparation standard scale sieves for the 
use all industries employing fineness tests. Two proposed 
scales have been agreed upon tentatively, one based in- 
tegral metric units and the other the customary units, and 
the conference has been arranged with view their final 
adoption. Following the preparation specifications for each 
the sieves the United States Bureau Standards will 
prepared extend the list sieves which tests and certi- 
fies include this series standards. 


*Attorney law, 829 Security Building, Minneapolis, Minn. 
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Properties Slime 


SYNOPSIS—Porosity includes three concepts— 
the amount space, the size the pores and 
the continuity pore spaces. The first controls 
water retention and the other two control per- 
meability. The theory permeability outlined 
and practical discrepancies are explained. 


previous articles all the factors known con- 
tributory the colloidality slimes have been discussed. 
Before proceeding the matter porosity slime cakes, 
may profitable summarize little more formally 
the conditions tending produce decrease exces- 
sive colloidality. The necessary conditions for the pro- 
duction colloidal slime are two: (1) Great fineness 
particle least part the slime; (2) low degree 
flocculation this finely divided material. Both con- 
ditions are necessary. Neither sufficient alone. 
useless enter here into the question fineness 
particle its possible control. Usually such degree 
control would entirely almost entirely prevent the 
production very fine material not practicable, and 
less degree control will much assistance against 
colloidal troubles. The degree flocculation will 
increased dissolved salts and acids practically all 
concentrations and alkalies certain concentrations, 
mostly high. will decreased low concentrations 
some alkalies and the presence gelatinous coat- 
ings, the rare cases when these are present. There are 
also many variations the degree flocculation the 
causes which are not yet understood. Apparently the 
surface alteration discussed this article tends de- 
crease the degree flocculation, but this not entirely 
certain. 


CONTROL THE COLLOID CONDITION 


Ignoring many minor uncertainties and assuming 
slime constant fineness, rules for practical procedure 
may stated thus: Colloidality will increased (1) 
the presence small amounts free alkali (except 
lime), (2) prolonged grinding long exposure water 
the atmosphere, (3) grinding storage high tem- 
peratures, (4) the presence organic materials such 
would supplied decaying animal vegetable mat- 
ter. Colloidality will decreased the avoidance the 
four conditions just cited and also (1) the presence 
solution acids neutral salts certain alka- 
lies certain concentrations and (2) rapid grinding and 
handling. The relative quantitative importance the vari- 
ous factors mentioned and the decision which should 
selected means practical improvement will de- 
pend upon local conditions different each case. 
general the presence organic matter has the most effect, 
but rarely encountered. Next quantitative import- 
ance are the presence dissolved acids, salts alkalies. 
much less effect the time grinding, storage, 
unless runs into years, and still less effect are changes 
temperature between usual limits. 


*This the ninth series articles dealing with the 
subject “Colloids Ore Dressing.’ Former papers ap- 
peared the issues Feb. Mar. Mar. 18, Apr. 15, Apr. 29, 
May 20, June and June 17, 1916. 


engineer, 1105 Madison Ave., Baltimore, Md. 


Turning now the matters porosity and permeabil- 
ity, again encounter confusion terms. “poros- 
ity” different people mean one more three entirely 
different things: (1) The amount pore space, (2) the 
size the pores and (3) the continuity the pores. 
justifiable call porous, say, tin colander, piece 
pumice and Swiss cheese. However, the colander 
freely permeable water, the pumice much less and 
the cheese not all, whereas both the pumice and the 
cheese may have much larger amount pore space 
the same volume cross-section than has the colander. 
unnecessary amplify the illustration order 
make manifest that must keep clear distinction 
between these matters pore space, pore size and pore 
continuity. The word porosity shall drop altogether 
for the present. 

Turning first the matter amount pore space, 
convenient consider special case—that uniform 
spherical particles piled together. Several uniform and 
symmetrical arrangements are possible, ranging from the 
loosest possible piling where each sphere touches four 
others the closest possible piling where each touches 
twelve others. has been shown that the 
percentages pore space (by volume) these two cases 
are 47.64 and 25.95 respectively, and that these percent- 
ages are independent the diameter the spheres 
long all uniform. thickened slime the particles 
are not all spheres nor are they uniform size. ought 
possible for irregular particles fit together 
more closely than spheres could and also for the 
smaller particles enter and partly fill the spaces 
between the larger. would reasonable, therefore, 
expect slime cakes have even less pore space than 
the lower limit given. matter fact exactly the 
reverse true. 

The normal slime mass, thickened free settling 
instead having less pore space than that 
assemblage uniform spheres, frequently has more than 
the spheres could hold even with their loosest packing. 
The usual 50% water such thickened slimes 
corresponds, when allowance made for gravity, 
this unexpectedly high percentage pore space due 
films water held about the particles and preventing 
actual contact. probable that something this 
sort really occurs, but not necessary assume 
order explain the facts. Particles irregular shapes 
may arrange themselves more loosely well more 
closely than spheres. Bricks, for instance, piled end 
end, may arranged open structure containing 
considerably more than 45% pore space. join 
this the conception partial cementation particles 
even resistance sliding over each other such 
permanent structure still more open. the bricks the 
previous illustration held together mortar, they can 
built into permanent structure—for instance, house 
—in which the amount pore space many times the 
amount solid material. 


Geological Survey, Nineteenth Annual Report, Part 
306 (1899). 
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The practical deduction that the amount pore 
space controlled much more largely the structure 
the mass—that is, the mutual arrangement the 
particles—than the size, shape other nature 


these particles. The retention water slimes 


thickened sedimentation more matter the 
arrangement the particles than their character. 
With filter cakes formed pressure suction, this 
not strictly true, but even this case the structure 
the slime mass extreme importance. Obviously 
there are matters with which the degree flocculation 
will have much do. 

Practically the amount pore space usually less 
important than the permeability the mass percolat- 
ing solutions. Considered from this point view, the 
slime cake mass containing innumerable tiny capil- 
lary tubes through which the solution must flow. The 
formula commonly employed for the flow liquids 
through such capillary tubes due and 


where the rate movement the liquid, the 
head driving force, and are the diameter and length 


-of the tube respectively and constant depending, 


among other things, upon the viscosity the liquid. The 


includes two assumptions: (1) That the tube 


very long comparison its diameter, and (2) the flow 
either constant velocity nearly that the 
energy change due change velocity negligible 


with that due friction change head. 
has been found experimentally that this 


formula holds quite well for the percolation water 
through sand, clay and powdered chalk, and Bell and 
Cameron‘ have applied successfully the expression 
the movement water and solutions through filter paper, 
soil and other porous media. one imagines slime 
cake uniform particles uniformly arranged and 
uniform thickness, the this formula will the dis- 
tance between the particles and the the thickness the 
slime cake. The will represent the effective head, 
difference pressure between the two sides the cake. 
apparent that the rate flow ought vary directly 
the head, inversely the thickness the slime cake 
directly the fourth power the distance between 
the particles. 

This formula not very good accord with the results 
metallurgical experience. Experiment 
agree that the rate percolation decreases with increas- 
ing thickness slime cake considerably more rapidly 
than the direct proportionality which required 
the Similarly, some cases least, the rate 
flow increases with increase head rather less than 
the formula and the difference rates flow 
with sands different size also considerably less than 
would indicated. According the formula the in- 


particle diameter ten would increase the 


rate flow ten thousand fold. practice the difference 


2“Ann. Chim. Series Vol. VII, (1843). 

anal. Chem.,” Vol. XIX, pp. 387-418 (1880). 

Physical Vol. pp. 658-74 (1906). 

shown very clearly the experiments Young 
sited the bibliography, well the large amount 
experience with vacuum filtration processes which now 
available. 

“Min. and Sci. Press,” Vol. XCIX, 853 (1909); 
Young, loc. cit., pp. 846-851; Warwick, cited 
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usually much less and apparently proportional 
lower power the diameter than the 

the existing dearth precise experimental evidence- 
will not dogmatic, but there exist certain 
known factors modifying the formula Poiseuille which 
seem sufficient explain the various discrepancies noted, 
First, the more than proportional decrease flow 
which follows increase the thickness the cake, 
seems probable that this related the third factor 
mentioned contributing the usual conceptions 
porosity, namely, the continuity the pores. 
slime mass are not straight holes directly through the 
mass, but very tortuous passages, many which are 
entirely plugged and allow passage water only side- 
wise communication with neighboring passages. fol- 
lows that increase thickness the slime cake will 
increase the effective length pores greater propor- 
tion. This factor tortuosity the passages can 
scarcely formulated mathematically, but seems com- 
petent account for the discrepancies between formula 
and fact far thickness the slime cake concerned. 

The relation rate flow size particle is, 
strictly speaking, relation the size the interstices 
TABLE TEMPORARY AND PERMANENT FLOCCULATION 

KAOLIN SUSPENSIONS DIFFERENT CON- 


CENTRATIONS CALCIUM CHLORIDE 


Flocculation 
Concentration Total 
Temporary and 
(Grams per Liter) Permanent Permanent Only 
500 624 
100 467 121 
460 122 
496 
512 119 
0.05 391 
0.01 169 
0.005 


between the particles, but with uniform size and arrange- 
ment particles this will bear constant ratio the 
diameter the particles and the the Poiseuille for- 
mula may taken this diameter. The formula 
quires that the rate flow should vary with the fourth 
power this diameter. That seldom, ever, does 
fact probably due the failure usual metallurgi- 
cal conditions satisfy one the assumptions upon 
which the formula based, namely, that the capillary 
tubes through which flow occurring must very long 
relative their diameter. For obvious practical reasons 
beds slime cakes fine particles cannot made too 
thick, and they are probably not thick enough for com- 
plete conformity with the conditions postulated the 
formula. expected, therefore, that the 
formula for flow through the interstices slimes will 
carry power the diameter particle lower than the 
fourth but higher than that included the formulas for 
flow through pipes finite length through orifices, 
which formulas the power the diameter usually 
between the second and third. More detailed analysis 
unnecessary. The practical conclusion that the actual 
rate flow will vary directly with undetermined 
power the diameter between the second and fourth. 
change diameter particle will produce relatively 
much larger change the rate percolation. Thus 
stated, the principle full accord with experience® and 


perhaps well point out that these and following 
deductions apply equally percolation under gravity head, 
pressure filtration vacuum filtration. The means 
which the percolation head applied have importance 
consideration the properties the slime cake. 


also Hatschek, cited bibliography. 
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immediately makes clear the reason for the low permea- 
bility colloidal slime cakes. The characteristics such 


are extreme fineness particle and low degree 


flocculation. The pore spaces are very small, and 
rate percolation decreased still greater ratio. 
should noted that this matter entirely one the sizes 
individual pores and has necessary relation the 
total amount pore space. sand composed spheri- 
cal particles one millimeter diameter will have the 
same pore space (when similarly packed) one with 
particles 0.1 mm. diameter, but will have permea- 
bility hundreds not thousands times greater. 

obvious that flocculation must have great import- 
ance this matter permeability. Under most condi- 
tions floccule will behave like single particle larger 
diameter. follows that the floccules remain such 
the thickened slime, flocculation will greatly increase 
the permeability well the pore space. This not 
because the percentage pore space greater, for that 
percentage determined largely the internal spaces 
between the constituent particles the floccule. The in- 
crease permeability occurs because the pore spaces 
between the floccules are individually larger. 


THE PERMANENCE FLOCCULES 


must not escape attention that this conclusion 
includes the very important assumption that the floccules 
persist such the settled thickened slime. That 
this not entirely true suggested some recent 
experiments made Dr. Cameron, McCall 
and me. Working with kaolin and quartz powders 
various flocculating solutions, have found that the 
degree flocculation existing temporarily during sedi- 
mentation considerably greater than that existing after 
all the floccules have settled and have become compacted 
fully will happen under the impulsion their own 
weight. However, the final, permanent degree floccula- 
tion not zero, but may considerable. example, 
there are given Table the temporary and permanent 
degrees flocculation kaolin solutions calcium 
chloride. general, one may conclude that part the 
flocculation existing normally flocculated slimes 
temporary only and will vanish thickening, but that 
another part permanent and will persist. The numeri- 
cal ratio the permanent the temporary flocculation 
undoubtedly depends upon many factors, most which 
are imperfectly understood. useless attempt 
precise generalization, but one imagines that most cases 
the degree flocculation after settling will some 
relation the degree before and that slimes that are well 
flocculated and that settle readily also 
satisfactorily permeable. Undoubtedly many exceptions 
will encountered, but the conclusion stated seems 
substantial agreement both with theory and with prac- 
tice. The converse conclusion that nonflocculated slimes 
settle impervious masses needs demonstration. 

probable that this matter the relative perma- 
nence floccules lies the root the third discrepancy 
between the Poiseuille formula and practice, namely, the 
observation that increase head does not always induce 
fully proportional increase the rate percolation.® 


must remembered that permeability and rate 
percolation are not interchangeable terms. The permeability 
property the slime mass. The rate percolation 
depends this and also the head and the prop- 
erties (mainly the viscosity) the percolating liquid. 
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Even those floccules that are nominally persistent must 
held together comparatively weak forces. The 
experimental fact that most flocculation originally 
existing the suspension does not persist indicates that 
the yield readily the relatively small pres- 
sures due the weight the mass itself. percolation 
head acting such mass operates many ways like 
increase gravity mechanical pressure the slime 
mass, and probable that many floccules which other- 
wise would persist are broken down thereby. One con- 
cludes that increase head may produce increased 
consolidation the slime mass with resultant narrow- 
ing the pore spaces and decreased permeability. The 
rate percolation may not actually decrease, but fails 
increase much would correspond the increase 
head. explanation provided also for the reported 
effect sudden variations head exposure 
slime cakes the air decreasing permeability and for 
the observation which the writer has once twice run 
across that slimes settled under conditions much vibra- 
tion from neighboring machinery are more compact than 
when settled without such vibration. 


THE FUNCTION SAND SLIME FILTERING 


From similar consideration one may deduce explana- 
tion the common experience that the addition 
proportion coarse sand colloidal slime greatly 


increased the rate certain direct effect 


expected from the simple presence the coarser 
material, but probable that there even more 
important effect increasing the persistence the floc- 
cules. The coarser sand grains, being rigid and con- 
siderable strength, relieve the floccules large part 
the total compressive stress and protect them the 
same way that the heavy compression members build- 
ing frame take the main load from the weaker lateral 
members, leaving these latter carry only the lesser 
transverse stresses necessary maintain equilibrium. 
The analogy not perfect, but will suffice illustrate 
one possible function the added coarser material and 
one that seems sufficient explain the facts observed. 

conclusion may note briefly the effect varying 
temperature upon the behavior settled slimes. was 
mentioned the second article, there some evidence 
that although increase temperature promotes settling, 
does not increase the degree flocculation, but rather 
decreases slightly, the more rapid subsidence being due 
altogether the lowered viscosity the water. this 
true, slimes settled higher temperatures should 
more compact and should contain both smaller pores and 
lesser percentage pore space. The evidence for this 
means conclusive, but borne out the 
the temperature the system produced diminution 
in. 5-ft. column the thickened slime. first sight 
would reasonable extend these observations the 
matter permeability and infer that since slimes are 
more compact higher temperatures, the permeability 
will then less. Indeed, this really may true 
permeability distinct from rate percolation. 
acquainted with evidence. commonplace that 
the rate percolation (or filtration) greater higher 


for instance, “Eng. and Min. Jour.,” Vol. 
Chem. Met. Min. Soc. Vol. VII, pp. 403-6 
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temperatures, but the cause this may lie altogether 
the lowered viscosity the water solution. too 
often forgotten that mill problems are concerned much 
with the behavior water and aqueous solutions 
with the behavior mineral particles. The many and 
important influences the changing viscosity water 
are far too little 


SuMMARY DaTA PERMEABILITY 


summary, porosity includes three distinct features: 
(1) The amount pore space, (2) the size the indi- 
vidual pores and (3) the continuity these pores. The 
retention water thickened slimes matter the 
amount pore space. Permeability matter the 
size and continuity the individual pores without regard 
their total amount. The amount pore space (which 
means the percentage retention water) affected rela- 
tively little the size and character the particles 
the slime and relatively much the mutual arrangement 
these particles—that is, their degree flocculation. 
This degree flocculation usually greater the sus- 
pension before subsidence than the settled slime after 
subsidence complete, which means that only part 
the initial flocculation permanent. Only this perma- 
nent flocculation effective increasing pore space 
pore sizes. The amount the permanent flocculation 
decreased increased pressure the slime cake 
mechanical vibration jar. 

The rate percolation filtration depends upon the 
thickness the slime cake, the diameter the particles 
composing and the differential pressure head the 
percolating solution. has necessary relation the 
amount pore space. will decrease with increase 
thickness the slime cake but somewhat greater pro- 
portion, the precise ratio depending upon the degree 
which the capillary passages through the slime cake are 


indirect and tortuous. This tortuosity will depend, 


turn, upon the fineness particles and the degree 
permanent The rate percolation will 
increase with the head but somewhat less ratio, the 
departure from exact proportionality being dependent 
upon the extent which the pressure the increased 
head destroys floccules and reduces the degree perma- 
nent flocculation. The permeability (and rate percola- 
tion) will increase with increase the mean diameter 
the particles and according power this diam- 
eter between the second and the fourth. The actual power 
the diameter effective any given case will rise with 
increasing thickness the slime cake with increasing 
tortuosity the passages through it. Permanent floccu- 
lation will increase the permeability greatly raising 
the effective mean diameter the particles. The perma- 
nent flocculation increases both the amount pore space 
and the permeability, the former largely because the 
spaces interior the and between its component 
particles, the latter because the increased size (not 
amount) the exterior spaces between the floccules. In- 

Caetani, “Min. and Sci. Press,” Vol. CVI, 442 (1913). 

literature plasticity very extensive and the fol- 
lowing articles will serve summary and introduction. 
adequate general treatment. Three the more important 
special articles are cited below, and others, still less general, 
have been cited the text. Reference should made also 


the standard textbooks, Richards’ “Ore Dressing.” 
Cushman, Allerton Cause the Cementing Value 


Rock Powders and the “Plasticity Clays,” Journ. Amer. 
Chem. Soc.,” Vol. XXV, pp. 451-68 (1903). 
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creased temperature appears decrease slightly the 
amount pore space the settled slime. increases 
the rate percolation probably entirely because the 
decrease the viscosity water. 


Canadian Mineral Resources 


London, Apr. 28, 1916, Tyrrell, Canadian repre- 
sentative the company, offered some remarks regarding 
Canada field for mining investment. Mr. Tyrrell 
said, part, that the building the Canadian Pacific 
Ry. opened new era mining Canada. gave access 
new and previously inaccessible country; opened 
new mining districts, and rock-cutting the 
railway itself there was exposed for the first time the 
vast nickel deposit near Sudbury. new interest 
mining was stimulated, and result the mineral pro- 
duction rose 1890 value £3,450,000, the 
rate 14s. per head population. During the next 
5-yr. period development and production progressed slow- 
ly, but steadily, and 1895 the output the country had 
reached value £4,200,000. the following year the 
gold placers the Klondike district were discovered, and 
1900 the mineral output Canada had jumped 
£13,250,000, 50s. per head population. five 
years the mineral production the country had been 
trebled. About one-half this increase, third 
the total production, was derived from the gold the 
Klondike, but the other half was attributable general 
development the mineral resources the whole coun- 
try and the keen interest which the people were taking 
all mining enterprises. 

After 1900 the production the placer mines the 
Klondike began decline, and 1905 had decreased 
from £4,600,000 £1,600,000 year, but notwithstand- 
ing such heavy drop the output that extraordinary 
camp far Northern Canada, mining had been active 
throughout the Dominion that the total mineral produc- 
tion had increased value £14,200,000 year. 
Shortly before the close this last 5-yr. period new 
silver-bearing field had been discovered rock-cutting 
new railway line the midst the pine forests 
northern Ontario, but yet its influence had been only 
slightly felt the statistics the mineral production 
the whole country. The center this district now 
the town Cobalt, and the end December last 
had produced 234,000,000 oz. silver. 

1910, the end the succeeding 5-yr. period, 
Canada’s annual mineral production had increased 
£7,800,000 total £22,000,000; £3,000,000 this 
increase was due the output silver from Cobalt, while 
£4,800,000 was due general acceleration mining 
activity throughout the whole country. During the five 
years just past the mining industry has been making 
steady progress, and 1915 Canada yielded mineral 


Amer. Ceramic Vol. pp. 65-78 

Vol. pp. 65-79 (1914 


Hatshek, “The Mechanism “Journ. Soc. 
em. Vol. XXVII, pp. 538-44 (1908). 
“Conditions Governing the Washing Filter 
Min. and Eng. World,” Vol. XXXVIII, pp. 797-99 
Young, George J., “Slime Filtration,” “Trans. E.,” Vol. 
XIII, pp. (1911). 
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wealth the value £28,500,000 per head 
the population. average annual increment in- 
crease mineral production for the ten years 1905 
1915 has been £1,400,000. Most the knowledge pos- 
sessed the country has been acquired people who live 
the southern border region, and such knowledge refers 
the border region itself the country immediately 
continguous it. Within near this southern border 
are the great nickel mines Sudbury, the silver mines 
Cobalt, the gold mines Porcupine, the copper mines 
and most those British Columbia, the 
asbestos mines Quebec, and the great coal fields 
Alberta. 

Beyond the populated and partly developed southern 
border land vast area that still untenanted and 
unprospected. The means transportation into are 
imperfect, and local supplies food are available, 
that even men should penetrate into it, they would 
unable live and work until they could obtain 
regular supply provisions from the settled country 
the south, which they might supplement later clearing 
the land its forest growth and raising provisions for 
themselves. But transportation facilities are being grad- 
ually improved all the time, and with these improvements 
the men who are scattered along the borders civilization 
and have begun the development the country behind 
them continue push farther into the wilderness. 
this way, through the enterprise restless but experi- 
enced men, inured every kind hardship, the unknown 
lands are explored and prospected, while the fuller devel- 
opment the mineral and other resources the country 
behind them left others drawn from the larger cen- 
civilization. 


British Mineral Production, 1915 


report (subject revision) from the Brit- 
ish Home Office gives the following figures mineral 
production, long tons, under the Coal Mines Act dur- 
ing 1915: Barium compounds, 7,477; clay and shale, 
exclusive fire-clay and oil shale, 236,506; fire-clay, 
1,839,746; igneous rocks, 79; iron pyrites, 9,255; iron- 
stone, 6,080,218; limestone, 4,464; oil shale, 2,998,652; 
sandstone, including ganister, 141,420. the Met- 
alliferous Mines Act, the following were produced: 
senic, 2,496 long tons; barium compounds, 53,324; 
bauxite, 11,723; chert, flint, 3,033; clay and shale, 
copper ore and copper precipitate, 746; fluorspar, 
25,577; gold ore, 5,086; gypsum, 204,574; igneous rocks, 
43,010; iron ore, 1,795,887; iron pyrites, 1,280; lead ore, 
20,698; limestone, 283,216; manganese ore, 4,640; ocher, 
umber, ete., 4,030; rock salt, 131,348; sandstone, includ- 
ing ganister, 57,626; slate, 48,893; tin ore, 6,805 (of 
which 385 tons were ore, 12,057 long 
tons. 

These figures not represent the total pro- 
duction, the quantity minerals, including iron ore, 
limestone, produced under the Quarries Act has 
not yet been reported. The totals for coal and for the 
ores copper, lead and zine are substantially 
complete. 

Coal production 1915 from all mines and openpits 
was 253,180,000 gross tons, given the Journal for 
May last. The number persons employed mines 
under the Coal Mines Act was 953,642. 
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What’s the Matter with 
Leadville? 


LEADVILLE CORRESPONDENCE 


The old camp Leadville does not create much dis- 
turbance stock exchanges. Stock speculators seldom 
think this famous district central Colorado that 
began producing metal:way back 1860 and has never 
let up. The exchanges not carry any Leadville 
they are never quoted. The district therefore different 
this respect from the majority the American min- 
ing districts the present day. Whereas mining 
ities never cease and production steadily maintained 
from many properties, owners and operators can see 
possible benefit derived from promiscuous selling 
and transferrence stocks. certain degree this 
due the ownership most the mines being vested 
single individuals close corporations. 

Again, Leadville seldom figures publicly mine pro- 
motions. This does not mean that new mines com- 
panies are not occasionally started, but that the custom 
the district for the quiet inauguration new activi- 
ties few associated persons who put their own 
capital, run their properties without ostentation and own 
them their entirety rather than organize companies 
and develop the properties with capital obtained dis- 
posing interests. mine promoter would real 
curiosity the streets Leadville. This remark not 
intended any criticism the practice promotion 
pertains most mining districts, the point being 
made simply show this interesting fact about Lead- 
ville’s career. 

People, therefore, not lose money Leadville listed 
stocks. Quite true, money has often been sunk un- 
profitable ventures the district. When new mining 
project contemplated, resident puts his own money 
into it—if has it. cannot handle the situation 
alone, quietly interests outside parties who visit the 
district. Such persons, being satisfied with the propo- 
sition made them and their engineer’s report proving 
affirmative, promotion accomplished, and frequently 
even the newspapers are unable ascertain the identity 
the new investors. other words, capital usually 
introduced into Leadville projects not the way 
speculation but investment. 

Where there another mining region the world 
that has operated continuously for years and can 
boast the many metals that issue from Leadville’s 
mines? The mineralization this area another unique 
feature. produces, commercially, gold, silver, 
copper, lead, zinc, iron and manganese; while has de- 
posits carrying bismuth, molybdenum and tungsten, some 
which have times been worked, though mainly 
side issues. 

The first discoveries were placer gold prospec- 
tors route the California gold fields. From the 
beginning trouble was experienced with heavy rock 
that clogged the riffles the primitive sluices, but its 
identification the carbonate lead carrying silver was 
not made until 1874. Meanwhile, 1868, the first gold 
vein was opened and the first stamp-mill was built. 
1875 the first smeltery was built treat the gold and 
the lead-silver ores that had that time been extensively 
proved. From that time the growth the district’s 
population and activities was rapid; but there was 
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town called Leadville until 1877, when petition from 
citizens resulted the establishment post office. 
The name Leadville was selected only after considera- 
tion such names Cerussite, Agassiz and Lead City. 
1880 the town had mi. streets (partly lighted 
gas), more than mi. city water pipes, smel- 
teries and schools. 1886 Emmons, the 
United States Geological Survey, estimated the area 
the then producing section approximately one square 
mile. Since then the known mineralized territory has 
been much extended, although now far from thor- 
oughly developed even prospected. 

The geology the area not particularly complex 
its essentials, but the existence numerous strong faults 
has rendered following the measures somewhat difficult. 
Briefly stated, the formations consist great beds 
limestone lying upon granite and alternating 
with smaller beds quartzite, all these sedimentaries 
more less intruded porphyries. The argen- 
tiferous lead ores are found replacement masses the 
limestones, while the gold and copper ores are generally 
the siliceous rocks—porphyry and quartzite. Whereas 
the typical orebodies the district are irregularly 
shaped and irregularly spaced masses the sedimentaries, 
there are also typical veins and these are, fact, the 
principal carriers gold. 

For many years past this district has produced great 
quantities silver-bearing iron-manganese ore that 
sought the Colorado smelters for its excellent fluxing 
qualities. This sort ore occurs much the same man- 
does the lead-silver ore and the oxide iron 
and manganese. 

the operation many mines certain heavy brownish 
and yellowish rocks were encountered abundantly asso- 
ciated with orebodies limestone. These were carefully 
avoided being nothing more than worthless gangue 
country rock until about ten years ago, when they were 
identified the carbonate and silicate zinc. new 
impetus was then given mining here; abandoned mines 
which these minerals were previously avoided were re- 
opened and zine mining became new industry. 

None the numerous early-day smelteries remain. 
These plants served well their time. Today Leadville 
has the splendid modern Arkansas Valley plant the 
American Smelting and Refining Co. and locally owned 
smeltery treat the nonsulphide zinc ores the district. 
Cyanidation was introduced the late but did 
not prove succesful with the gold ores the district, 
applied, was, only leaching process. Most 
the ores, especially the sulphides, are smelted without 
preliminary dressing, but they could well concentrated 
shipment distant smelting points was necessary. 
Electrostatic separation has been practiced for years 


_one large mill, while flotation, following tabling, 


successful use another, but relatively new plant. The 
district offers splendid opportunities the adoption 
uptodate modern methods concentration. 

Mining Leadville was never carried any con- 
siderable depths because heavy flows water. There 
are known large quantities ore all the old 
mines, below water levels. Two years ago leading op- 
erator entered into arrangements with the owners 
surrounding properties whereby was able enlist 
capital and organize pumping company that has just 
succeeded unwatering area partly within the city 
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limits and termed the Downtown district. During the 
past winter corporation with large mining and smelt- 
ing interests throughout the country secured control 
another group properties and installed second im- 
portant pumping plant that now accomplishing its pur- 
pose. single company, encouraged the success 
these two enterprises, has recently undertaken, with new 
equipment, drain its property new depths. These 
deep-drainage projects have thus taken strong hold 
the district, and various companies are contemplating 
similar work. Already numerous old mines the previ- 
ously flooded portions the district, but now unwatered 
the pumping operations, are being reopened, and the 
immediate future for the district bright indeed. 

the present time the greatest activities have been 
the hills immedately east the city. The geological 
series these hills extends considerable distances the 
east, north and south, and there are great virgin areas 
with just attractive possibilities awaiting 
pector and capitalist. The typical Leadville formations 
described terminate short distance west the city 
along the bed the headwaters the Arkansas River, 
which here flows south. West this. river the region 
consists granite comprising the Sawatch Range 
Continental Divide. This area, closely tributary 
Leadville, traversed with porphyry dikes and sheets and 
with fissures that have been but little explored, but 
which few noteworthy orebodies have been profitably 
exploited. This area, too, extends possibilities per- 
sons possessing the means explore and develop. 

denied that Leadville has been rather dull 
for few years past, but present the district seems 
the eve most important period prosperity. 
There not able-bodied miner the district idle. 
fact, men are all too scarce. Therefore come back 
the question the head this article, and conclude 
that Leadville, with her wonderful resources base, semi- 
precious and noble metals, can described saying 
“modern classical” language, “She’s all right.” 


Gold Mining Chile 
Marr 


There are five small stamp-mill and cyanide plants 
Chile treating gold and silver, but all are very 
small scale, the largest having capacity 
tons daily. There are two Tremain stamps and three 
gravity batteries, but the total capacity insignificant— 
except the owners. The most attractive, perhaps, 
the “Mina Miles,” which present treating ore. 
The ore free-milling, though the little plant includes 
table and some leaching tanks. The concentrates are 
shipped Europe, 10% the content paying all 
charges. 

All the small mines are Chilean owned. The capital 
and energy required for carrying the venture through 
supplied local capitalists. The Chilean always ready 
for venture mining and thorough sportsman, 
taking his losses gains coolly and always ready for 
the next venture. pays for what buys and insists 
upon having the best. questions technical assist- 
ance just ready pay. only sorry there 
are not thirty million instead three million Chileans. 


*Allis-Chalmers Mfg. Co., Santiago, Chile. 
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Details Practical Mining 


Device for Dumping Waste Cars 
Roy 


Dumping waste important factor the cost 
mining, especially when doing lot “dead work” 
underground development. Any device which will 
lessen the cost this operation therefore worthy 
consideration and installation possible. 

The apparatus shown was made the property 
and has given entire satisfaction, having reduced the 
time unloading about one-half, say nothing 
material saving labor. its installation two 
men and two boys were required dump the car 


DEVICE FOR DUMPING WASTE CARS 


(114-ton capacity) now two boys the work with the 
expenditure little effort. This type crab, 
called, may pushed along the ties the dump 
pile advances, without trouble any great loss time. 

Timber hewn two sides, such used for mine 
ties, forms the framework the crab, which held 
together 40-d. nails and two- iron straps. These 
straps, chain and eye-bolts used the lever, were taken 
from the scrap pile, and their cost may, therefore, 
The cost this crab figures follows: 
per $0.08; 7.5 hr. labor per hr., $1.30; 
total, $2.25. 


Finding the Tension 
Cableway Rope 


cableway rope should chosen that there will 
factor safety when the maximum load the 
center the span producing deflection equal 
the distance between supports, says Leschen’s Hercules. 
This deflection should then maintained, and this 
end the rope should pulled out the temperature 
rises falls during the course the year. 


*Mining Engineer, Low Moor Iron Co., Low Moor, Va. 


find the tension cableway rope, the following 
simple method very convenient: For deflection equal 
the span (the load being the center the 
span) the tension the rope equal times the 
load added times the weight the suspended 
rope. 


Folding Safety Gate for Cages 


The safety gate shown the accompanying sketch 
used all cages the Esperanza and Pilares shafts 
the Moctezuma Copper Co.’s mine Pilares 
Nacozari, Sonora, Mexico. The gate consists few 
parts and extremely simple design. fully 
accomplishes the purpose cage gate, yet has the 
advantage folding back against the sides the cage 
completely out the way when supplies and materials 
are being loaded. 

The cages Pilares are the standard all-steel design, 
and while employed some extent for raising ore 
cars, they are used principally for the transportation 
men and supplies required the mine. The cages have 


< 
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> Threaded - 


Fig.5 Detail 


Fig.2 Side 
FOLDING SAFETY GATE FOR CAGES 


single deck just large enough for one steel mine car 
the usual gage, end-dumping type. The back 
and two sides the cages are covered steel plates 
bolted the frame extending above the cage floor 
height ft. 

Each half the safety gate bolted iron straps, 
detailed Fig. the steel siding the cage. 
The bent bars which there are three for each side 
the gate, are made 34- 1-in. round stock in. 
less length than the side length the cage plus 
one-half the front width. bar bent right- 
angles distance from one end equal in. less 
than half the width the cage, and again distance 
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in. from the same end, that the bar has the 
form shown Fig. The short right-angle bend 
threaded receive nut. The other member making 
the rest half the gate, detailed Fig. 
straight bar steel in., ft. long, with 
and with three holes for the side bars, which are bolted 
shown the illustration. Fig. shows one side 
the gate folded back against the side the cage, and 
the other side let down into position, the lower end 
the bar dropping into rectangular slot the 
floor the cage, small steel plate suitably slotted, 
being attached the wooden floor the cage act 
catch guide for the bar the folded back 
position the gate held the keep 
Air-Lift for Auxiliary 
Unwatering 


The accompanying illustration shows the method 
water collection and removal used recently shaft- 
sinking operation Pennsylvania, according Coal Age. 

The shaft was provided with water ring, from which 
there was considerable leak- 
age, second temporary 
wooden water ring was hung 
ft. lower. The water 
drains into 114-in. pipe 
extending downward about 
ft. vertically tee, one 
branch which plugged 
the other has nipple lead- 
ing another tee, from 
which another pipe 
water into the upper water 
ring. Into the bottom verti- 
cal branch the second tee 
14-in. compressed-air pipe 
enters 
about in. into 
the water-discharge 
line. This air lift 
elevates the water 
collected the sec- 
ondary ring the 
first ring, from 
which pumped 

the surface 
the main units. The 
air lifts for 
auxiliary unwater- 
ing shaft-sinking 
operations seems increasing. flexible instal- 
lation and more easily extended than sinking pumps, with 
their water, steam and exhaust lines. Even operated 
compressed air sinking pump more cumbersome 


than air-lift. 


Discharge 


Concrete 
Lining 


Wooden Water 


Compressed 
Air Pipe 


Air Line 
down the Shaft 
ARRANGEMENT FOR EJECTING 
WATER FROM THE LOWER 
WATER RING 


Drilling Contest between single-jacker and jack- 
arranged Louis Rehfuss, West Point, Calaveras 
County, Calif., resulted the jackhamer, with air 
drilling in., while the hammersman drilled in. The cost 
per jackhamer shift figured out 1.75 times that the 
hand-drilling shift, but the cost per foot hole drilled 
the jackhamer figured only the cost hand-drilled 


hole. 
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Improved Blueprint Tube 


the cover the cylindrical container for blueprints 
does not fit tightly, the prints are subject dampness and 
the attendant deterioration. The following arrangement 
remove this fault was shown recently the American 


TIGHT BLUEPRINT TUBE 


Machinist. felt wheel about in. thick was turned 
down the right size and then shellacked the inside 
the cover. The tube now hits the felt, making good 
joint. trouble experienced keeping blueprints 
good condition the use this device. 


Automatic Car Return 


the Belmont shaft the Tonopah-Belmont company 
Tonopah, Nev., the ore raised skips that dump into 
small bin the headframe, from which conveyed 
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AUTOMATIC CAR-RETURN DEVICE 


car over inclined trestle the cylindrical steel 
ore bins the crusher house. The work the descend- 
ing loaded utilized trip automatically the doors, 
thus dumping the load, and return the empty car 
the front the ore bins high speed. 

The working the scheme readily comprehended 
through study the accompanying sketch. The track 
supported stringers carried bents, and from 
point just beyond the front the ore bin the trestle 
fairly steep grade. Immediately front the bins 
the track level nearly so. Some way down the 
track, sheave supported below the track-carrying 
stringers, while still farther below and beyond the second 
ore bin, not shown the sketch, another sheave 
over which cable passes, running between the rails. 
Below, the cable runs from the sheaves the correspond- 
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ing end two-wheeled trolley running short 
track below the car track. Attached the cable between 
the car tracks that lies and across the track 
bar 

From the trolley hangs double suspension rod 
connected one end the heavy timber structure 
which pivotally mounted one the bents 
concrete block other suitable weight. The ore car 
the double hopper-bottom type with trippers for 
opening the side doors. The car provided with bumper 
between the front wheels. 

The loaded car pushed few feet the edge the 
incline, thence descends rapidly and with increasing 


the bumper engaging the crossbar mov- 


ing the direction the lower sheave with the re- 
sult that, being attached the cable, the trolley 
moved from its position lifting the weight 
thereby about the pivotal point the same time 
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Mine-Plant 


The following the design and specification for 
mine-plant office recently constructed. building 
housed comfortably the operating office, engineering office 
and time office for property employing about 600 men. 

The building itself two-story frame construction, 
35x45 ft., set brick piers. brick vault 10x12 ft., 
having iron doors opening into the main office the 
first floor and the engineer’s office the second, for 
the protection the records from fire and theft. The 
outside covered with clapboard, the roof shingled and 
painted all over. The inside ceiled throughout with 
No. grade tongue-and-groove ceiling. All rooms are 
electrically lighted and steam-heated. The function 
each room self-explanatory. 

The sills are 6x8-in. rough first-floor joists, 
10-in. second-floor joists, 2x8-in. studs, 2x6- 
in. partition studs, 2x4-in. rafters, 2x6-in. 


SECOND FLOOR 


Windows, 2°6 


the tripper the track-carrying stringers engages the 
catches the car, causing dump its load. There- 
upon the weight drops back, moving the trolley 
back its position causing the cable with its cross- 
bar move its former position, all being done 
quickly that the crossbar engaging the bumper strikes 
with such force that the car returned high speed 
its position front the headframe bins. 


sketch shows the principle. 

Pont Products the title interesting booklet 
Del., which will surprise those who believe that the 
Pont company manufactures solely explosives. This book- 
let lists and describes 251 distinct commodities manufactured 
and sold company, which, besides covering the en- 
tire field explosives, contains also other commodities rang- 
ing from the transparent material used auto curtains 
the near-ivory used jewel boxes and toilet articles and 
the imitation leather with which many automobiles are now 
upholstered. not only most interesting and in- 
structive little booklet, but handy compendium inform- 
ation relating the 251 commercial covering 
wide range general business. 


PLANS AND ELEVATIONS MINING COMPANY OFFICE 


7. 


rough doors, ft. in. ft. in.; windows, ft. in. 
ft. 

was found actual tests that sized lumber for fram- 
ing more economical than rough, the additional cost 
for material more than offset the extra time required 
fur and dress the rough framing get condition 
for ceiling. 

building this type costs the neighborhood 
$2,000 $2,500, depending local conditions. the 
structure reduced enlarged, the approximate 
cost can figured allowing $1.25 per square foot 
dimensions and applying this positively negatively 
$2,500, the case may require. 

built the tropics well screen the windows 
and porch and place inverted dishpans the piers under 
the sills reduce the possibility insects the office. 


built the north well board the spaces 


between the piers assist keeping the office warm. 
layer building paper under floors and behind walls 
also advisable. 


TIME OFFICE 
MANAGERS OFFICE STORE 
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Repairing 
ZEIGLER* 


After No. Wilfley tables have been operation 
number years, the first serious weakness usually ap- 
pears the supporting trusses, causing the deck have 
unsteady motion and affecting the separation the 
ore. replace the original trusses necessitates prac- 
tically the complete rebuilding the deck. The method 
illustrated was used repair decks, and all have been 
constant operation for three years, none having shown 


Rocker 


METHOD REPAIRING CONCENTRATOR DECKS 


the least weakness. This rapid and inexpensive 
manner replacing the trusses, and the tables show 
wonderful stability even shaky table floor. the 
surface has become warped, may readily drawn back 
the original plane with the supporting angle trusses. 
Refraetory-Ore Process 


William Holman James, the Village Main Reef gold 
mine, Johannesburg, Transvaal, South Africa, has pat- 
ented (U. Pat. 1,184,456, assigned the New Re- 
fractory Ores, Ltd., Johannesburg) certain electro- 
chemical treatment refractory ores prior cyanidation. 
The process contemplates treating refractory precious- 
metal ore with solution withdrawn from the vicinity 
anode electrolytic vat containing solution 
sodium chloride, other salt mineral acid. (The 
solution may drawn from either electrode but prefer- 
ably from the anode.) 

The refractory constituents are supposed dis- 
solved and removed with the solution, after which the 
ore assumed amenable the ordinary cyanide 
process for extraction the metal. The elec- 
trolyzed liquid stated have preferential action 
the refractory substances, and practically precious 
metal dissolved long refractory substances are 
present. Certain these such graphite, though not 
dissolved, are said liberated from the ore upon the 
dissolution the other refractory substances, and are 
recovered any suitable manner; for instance, 
graphite may float the surface the liquid and 
skimmed off. case arsenic the principal refractory 


*Mill superintendent, Success Mining Wallace, ldaho. 


Details Milling and Smelting 


‘Bars 


Vol. 101, No. 


cathode product place the acid electrolytic 
suggested that the refractory-metal constituents, after 
having gone into solution, may recovered treating 
the solution any appropriate manner. 


Improvements East Helena 
Smelting Plant 


Among the improvements 1915 the East Helena 
smelting plant the American Smelting and Refining 
Co., the following are enumerated 
retiring president Gerry, Jr., 
the Montana Society Engineers, 
his annual address: 

The construction large natural- 
draft ventilating hoods and stacks 
front blast furnaces Nos. and 
completing the work started the 
previous year. These are for the pur- 
pose carrying off the smoke arising 
from the tapping slag and matte 
from the furnaces and forehearths. 

The rebuilding and enlarging the 
crucibles blast furnaces Nos. and increasing the 
effective length the furnaces in. and their ca- 
pacity approximately 15%. 

The rebuilding and enlarging the crucibles blast 
furnaces Nos. and increasing the effective length 
the furnaces in. and their capacity approxi- 
mately 15%. 

The installation lead-molding casting-machine 
the drossing plant for handling lead bullion was also 
noted. The lead bullion from the blast furnaces dumped 
into 50-ton drossing kettles, and after skimming off the 
dross, the bullion drawn into pouring ladle that 
discharges intermittently into molds holding about 100 
each, mounted endless chain. The bullion 
automatically molded, stamped with lot number and 
discharged from the end the machine the loading 
trucks. 

connection with welfare matters considerable sum 
money was spent guarding machinery and other 
safety measures recommended the general safety com- 
mittee and the workmen’s safety committee. modern 
changehouse was constructed hollow tile 
with steel roof trusses and asbestos-shingled roof. This 
changehouse equipped with 500 sanitary steel lockers, 
wash sinks and shower baths for the use all employees. 
this building the office the plant physician, who 
spends hr. the plant each day. The doctor’s office 
furnished with modern equipment, supply medi- 
cines, bandages and first-aid apparatus. were also 
installed washrooms and lunchrooms various parts 
the plant. This should important factor pre- 
venting “leading” workmen, encourages the 


practice washing the hands before eating. 
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The Cost Doing Things 

Per Ton 

Douglas Island age Rates New shaft headframe supplies $0.1857 

The following the wage scale now prevailing New 0077 

the Alaska Treadwell, United and Alaska Mexican dry construction, supplies 0164 
New shaft spur track station, labor 0118 
mines Douglas Island, Alaska: New shaft spur track station, supplies ................ 0128 
Machine 3.25 per day 
3.00 per day Total mining and milling cost, per ton.......... $8.5925 
Machinists per day indicating tailings loss $1.1025. Total mill extrac- 


Employees who board the company’s boarding house 
pay $25 per month for meals and for room. The 
average number men employed per day for the year 
Alaska Treadwell and the average wage paid 
was $3.61. The Alaska United employed 276 men 
$3.46 and Alaska Mexican 121.24 $3.36. 


Brunswick Costs 


The ore production from the Brunswick Consolidated 
Gold Mining Co., Grass Valley, Calif., for the year 1915 
was 22,004 tons. The average mill head was $11.113 per 
ton, which $8.887 was recovered bullion and $1.201 


STAMP-MILL DATA FROM THE BRUNSWICK MILL 


Value 

Stamp Bullion 
Stamp Tons Quicksilver Recovered 
Hours per Fed per Oz. 


Tonnage Run Hour Day Quick Fed 


New mill.... 3,728 29,840 0.1249 1,625 $12.373 
Old mill...... 18,276 167,610 0.1090 2.616 7,590 10,421 16.988 


Totals ... 22,004 197,450 12,790 12,046 $16.365 
DETAILS OPERATING COSTS PER TON 


General 
Per Ton 
New York and San Francisco 
$0.8610 

Mining 
$4.9657 

Milling 
Bullion freight and refining 
Concentrates freight and 
$0.8390 

New Shaft 
$0.0474 
Repair Accounts 
0017 
$0.0729 
Improvements 


and 10.08% concentrates. There was total 375 
tons concentrates average value $70.31 
which the cost freight, refining and loss treatment 
was $17.12 per ton. 


Comparative Cost Distillate 


series tests pumping water with internal- 
combustion engines, Knowles, general foreman 
water works, Illinois Central R.R., article Engi- 
neering and Contracting, states that found that distil- 
late the most economical the low-grade oil fuels. 
The cost per water horsepower for pumping was 53% 
the cost pumping with kerosene and 27% the cost 
pumping with gasoline. pumping against total 
head ft., with 8x10-in. single-cylinder double- 
acting pump direct-connected 6-hp. 4-cycle horizontal 
gasoline engine using distillate, the cost per 1,000 gal. 
was $0.0033; using alcohol, $0.0327; using kerosene, 
$0.9056; using gasoline, $0.0124; using motor spirits, 
$0.0092. The per hour pints with the 
different fuels enumerated was follows: Distillate, 
alcohol, kerosene, gasoline, motor spirits, 

With 12-hp. 4-cycle gasoline engine with hit-and- 
miss governor, pulling working barrel 
deep well, the cost pumping per 100 gal. water, 
using gasoline fuel was $0.029; using distillate, $0.0108. 


Boiler Cleaning Costs 


The cost cleaning boiler given Power 
May 23, 1916, Harry Cox, who says that although 
certain variables enter into the problem, such the 
character and thickness scale, these can taken into 
account and comparison made the basis the cost 
per tube. The boiler this case operated 
200 lb. pressure and was cleaned with water turbine. 


Approximate thickness scale, 

Cost Data: 


The number pounds steam figured displace- 
ment, with 10% allowed for condensation losses, from 
the number strokes taken clean each tube, the pump 
being operated full boiler pressure. 
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Photographs from the Field 
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THE BALTIC MILL, NEAR RED RIDGE, AND CONCRETE SMOKESTACK AND COAL DOCKS RED RIDGE, MICH. 
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CAMPBELL’S CREEK, CASTLEMAINE, VICTORIA, AUSTRALIA. DREDGED LAND BEING RECLAIMED FOR 
AGRICULTURAL PURPOSES 


~ 
1—KELLY FILTER SYNDICATE MILL. 2—TUBE MILL COLORADO PLANT. 3—LANDING COLORADO MINE. 


4—THE VILLAGE DANCE HALL AND AMUSEMENT PALACE. ALLIN THE AROROY MINING DISTRICT, MASBATE, 


— 
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LEACHING DRUMS FOR CHUQUICAMATA THE FACTORY COLOGNE, GERMANY 
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Correspondence and Discussion 


= 


Power for Slimes Agitators 


operating two types slimes agitators flat-bot- 
tomed tanks ft. diameter and ft. deep, found 
that there great difference power required. Two 
tanks which are placed four stirring arms vertical 
shaft making r.p.m., consumed hp. third tank 
which the Dorr mechanism installed uses but 2.02 hp. 


and gives little better agitation. The stirring arms 


the Dorr are run 2.7 r.p.m. This speed, conjunction 
with the air lift, which part the machine, gives 
excellent agitation. The Dorr machine requires 1.8 hp. 
operate the air lift and 0.22 hp. drive the moving 
parts. The slime charges have specific gravity 1.2 
1.5. 

article appeared the Journal May 1916, de- 
scribing the Devereux agitator. According the writer 
this agitator used hp. and was working material 
about the same specific gravity the agitators just de- 
scribed and tank essentially the same size. 

Mill Superintendent, 
Golden Cycle Mining and Reduction Co. 
Colorado Springs, June 1916. 


Experience Prospector 
Honduras 


All writers repute tell search for the truth, 
and with this object view give the following 
facts with the hope that they may service some 
tenderfoot who may try prospecting this country. 
ing read the rich mineral wealth Honduras thought 
would worth trial. 

arriving the country, with stock the Spanish 
language, about enough keep out jail and from 
starving; found the people kind and accommodating, 
friendly the gringo when there any chance get 
any money out him, naturally suspicious, excitable and 
emotional, the common man good and faithful worker. 
The office-holding class, which there ungodly lot, 
are rule grafters from Graftersville and they can’t 
help it, the majority salaries not enough 
keep cat alive. Besides has support one more 
sweethearts; they always look after their love affairs 
first, business can wait, but the woman might get away. 

had knowledge rocks, geology, mining, minerals, 
prospecting, but hoped get started right purchas- 
ing copy the Mining Code, cost two pesos, and then 
got translated enough get the sense it, cost another 
pesos, and came the conclusion that Honduras 
evidently love with the miner, the code gives him 
about half the country with six-strand wire fence around 
it; but found out later that there vast difference 
between mines and prospects, also that there are several 
laws since the Code that trim many privileges. 

Not knowing anything about prospecting, thought 
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would best grubstake old hand the game, which 
did, and sent him out. came back ten days with 
pocketful rocks, some which looked like 
cross between chalk and dry bone, but had report from 
assayer friend his that could recommend 
honest man and had fifteen years’ experience the 
business the assays ran away the blue sky, free gold 
and sulphides. man had spent all the money that 
had given him, 100 pesos, and wanted more 
and make the denouncement. told him thought the 
assay fake, but convince him that was not 
quitter but the game for keeps, gave him 200 more 
for the denouncement; returned few days, busted 
again, said the lawyers, interpreters, stamp paper and 
hotel got the dough, but had paper that called for hole 
this work, had order drills, hammers, picks, shovels, 
from New Orleans, none could found any the 
stores. They arrived days later and cost pesos, 
had pay duty them, yet the Mining Code said free 
importation for mines. thought the duty could ar- 
ranged and went the Governor the Province, and 
wrote telegram the Minister Fomento, Teguci- 
galpa, explaining the situation and asked for free impor- 
tation the tools and for dynamite the work. This 
wire cost 2.65 pesos and now after months have 
never received any answer it. The Government sells 
black powder, but only one pound one person per day. 
The prospect was mi. from the powder station and the 
cost hiring men after each day made 
pesos per pound. 

The Mining Code gives the right for one mine loan 
another mine dynamite; but had mine, only pros- 
pect; the result was could not borrow stick from any 
one; succeeded buying ft. fuse from one man, 
and six caps from Carrib that had smuggled into the 
country kill fish and got friend steal six sticks 
powder from the railroad company; otherwise never 
would have been able sink the legal requirement hole. 
the meantime had sent the first samples the States 
for assay which took days and they were nothing like 
the old honest leg-pulling artist but enough warrant 
investigation. Now days about out, went the 
Judge take out the provisional title. The Judge told 
that must have lawyer make the petition 
stamp paper, cost pesos; and the lawyer told there 
would charge the Judge’s office—simply present 
the petition the Judge and would order his secretary 
make the title. 

the door the Judge’s office was posted the notice— 
Office hours a.m. and The Judge did 
not come until 10:30 a.m., when presented peti- 
tion and told that was very busy and come 
back p.m. His secretary and two other men had been 
very busy all the time reading newspaper, talking poli- 
tics and about their love scrapes. returned p.m. 
and the Judge came 3:15 and told were 
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secretary make the paper after office hours, which did 
cost pesos for extra work. Apparently 


troubles have just begun. Recently telegraphed the Min- 


ister Fomento for permit import dynamite work 
the mine; answered when mine has concession the 
law gives free importation, yet application has been 
his office since last August pending his decision. need 
for more details, the above shows how the game works. 
Honduran officials claim that the mines are not worked, 
yet when man tries anything can’t it. 
have kept accurate account every cent spent 
this prospect and stands now 1,102.33 pesos and looks 
will cost much more before the definite title 
granted, ever done. advice all prospectors, 
especially the tenderfoot kind, stay out Honduras 
until you have money enough buy established mine 
and the old-time prospector prepared your 
own assaying and sink the legal prospect hole with your 
fingers and jackknife. 

know other promising prospects but they can’t 
handled under present conditions, the cost prohibitive. 
None but the rich need apply and they have use for 
mine. The poet truth has said: 


started out honest, 

With everything the square, 

But man can’t fool with the golden rule 
crowd that don’t play fair. 


Hoping that others may have better luck than have 
and you don’t believe this tale woe, then come and 
try yourself. THE TENDERFOOT, 

Roatan, Honduras, May 22, 1916. QUIEN 

Oatman, Ariz. 

Under the stress strong emotion, rise remark: 

start with, shall have disqualify myself ex- 


pert” witness; unfortunately not geologist, and 


what know about the subject only what the rough- 
and-ready mining engineer picks the hard knocks 
everyday life. So, the brethren that field 
endeavor, testimony will thrown out the face 
it. However, own defense, let state that during 
the last years has been my. good fortune have all 
the developments this district open inspection 
and have the privilege hearing the ideas men 
far higher the mining field than myself. 
opinion worth anything, due entirely the ad- 
vantages which have been kindly thrown way. 

Under head “careful observation,” rehash 
old reports and Government bulletins has been handed 
out the public writers the Oatman distriet, until 
would seem that the authors those original publica- 
tions must live one long hideous nightmare. 


Mr. Schrader seems have started the ball rolling 


when described green chloritic andesite, older 
andesite, and adularia connection with this district— 
possibly few other things the rock line, too, but those 
are the favorites among the present-day writers. Mr. 
Schrader man for whom have the greatest re- 
spect. the conditions his visit this country 
had but short time spend this dis- 
trict, and that time there were practically develop- 
ments the district any note. conclusions are 
well drawn when one considers the developments then. 
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the “conversational geologists” would confine them- 
selves the statements actually made Mr. Schrader, 
they would not far astray. But when make 
observations traveling out the camp auto- 
mobile and without ever having gone through real mine 
the district, they come out with statements which, 
say the least, are slightly misleading—and Mr. Schrader 
gets the blame but not the credit. 

start with, there not positively known instance, 
with one exception, where the valuable oreshoots not 
come least within 100 ft. surface. The Gold Road 
mine has stoped surface and has the Tom Reed. Out 
four oreshoots the district personally known me, 
two come surface with commercial ore, one has been 
proved within 100 ft. the surface and may come higher 
the fourth the exception and only came the 250-ft. 
level. other oreshoots the district have been 
proved enough know how close surface they extend. 
There undoubtedly capping over some the im- 
portant veins the district, and would hardly expect 
find the ore coming through this capping, but its very 
occurrence seems have slipped over the heads the 
writer artists. 

Why all the worry about “green chloritic andesites” and 
“older and whether there any ore one 
the other? will defy any man alive prove the 
difference the field. But then they sound nice 
report. Perhaps eye not sufficiently bright, but 
prefer depend microscopic examinations thin 
sections for classification rather than hand specimens. 
Mr. Schrader uses the terms and that seems suf- 
ficient for most the writers. However, Mr. Schrader 
also “So far learned the old andesite rule 
does not contain workable mineral deposits, except along 
lines where the latite has erupted through it.” There 
keynote which seems have been overlooked. 
matter fact, there not single commercial oreshoot 
worthy mention any the andesites this dis- 
trict that not intimately associated with latites. 
what the difference anyway 

writing and speaking it. The mere fact that is, 
practically without exception this district, microscopic 
and invisible the naked eye does not keep from 
being mentioned characteristic all writings. has 
the advantage being perfectly safe. Who going 
have slide made prove wrong? Let him beware, 
for will probably find said slide. 

This district only just getting started. The next few 
years may prove the most important gold-mining dis- 
trict the United States. Nearly every important min- 
ing man the country financially interested this 
district, and the big men not put their money into 
course there are wildcats roaming around 
these hills. law can absolutely wipe them out. But 
mining district the country similar stage ever 
had much good legitimate development work financed 
and under way. need good honest opinions regard- 
ing the geology and other features, but not need 
any more rehashed phrases and technical terms. 


Oatman, Ariz., June 1916. Mining Engineer. 


Geol. Surv., Bul. 397, 181. 
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Smelting and Selling Australia’s 
Metals 


details the smelting, re- 
fining and selling arrangements being made 
Australian officials British for Ger- 
man control the important zinc and lead output 
Australia given from the Acting Attorney Gen- 
eral’s statement. 


Mention has been made from time time the 
Journal the effort Australia make the common- 
wealth less dependent outside help the smelting, 
refining and sale its base metals, particularly its im- 
portant production lead and which was Ger- 
man hands prior 1915. The principle codperation 
scale great magnitude has been adopted, bringing 
practically every lead producer into the associated smelt- 
ing enterprise Port Pirie, and the zinc producers have 
formed association market their output for term 
years. The increase the lead-smelting facilities 
through the Broken Hill Associated Smelters Proprie- 
tary, Ltd., and the formation the Australian zinc- 
producers’ association have already been commented upon, 
but some further details the plan for all-British con- 
trol Australia’s metal output are given Acting 
Attorney General Mahon’s statement, part which 
here given: 

“Since the outbreak war the metals question has 
been one vital importance not only Australia 
world producer, but also Great Britain and her Allies 
consumers, the present time particularly the 
manufacture munitions war, and under normal con- 
ditions for use arts and manufactures. 


“The problem the treatment and realization the 
large output silver-lead concentrates from Broken 
Hill companies has been settled for all time. Every 
mining and treatment company Broken Hill has been 
brought into the Broken Hill Associated Smelters Pro- 
prietary, Ltd., excepting the Sulphide Corporation, which 
possesses its own metallurgical works Cockle Creek, 
New South Wales. 

“The Broken Hill Associated Smelters Proprietary, 
Ltd., practically huge smelting, refining 
and realization institution for the treatment silver, 
lead and gold ores and concentrates. The members 
the Associated Smelters are mining companies only, pro- 
ducing ores and concentrates which are forwarded 
the works Port Pirie for treatment. The majority 
the members have made contributions capital, and the 
value land, plant and equipment will, when present 
extensions are completed, amount approximately 
£1,000,000. companies that are present unable 
contribute financially have been admitted ‘suppliers’ 
concentrates and are placed exactly the same basis 
regards the smelting, refining and realization silver- 
lead concentrates the most important members this 
gigantic smeltery, and provision has been 
made for these companies contribute capital when their 
financial position permits. 


“The cost all the supplying companies for smelting, 
refining and realizing products the actual average cost 
over stated period, plus moderate rate interest 
capital expended the works and equipments. The 
mine with the small output is, fact, placed almost 
better basis than one with large output, because 
securing for its small tonnage concentrates all the ad- 
vantages and economies the ore-supplying com- 
panies. doubtful there another example 
the mineral industries the world where has 
been carried far the case the Broken Hill 
Associated Smelters Proprietary, Ltd. When the whole 
the extensions and additions these works are com- 


pleted, the annual output refined lead will approxi- 


mate 160,000 tons, and fine silver about 6,000,000 oz. 
The promoters this smelting scheme are 
justly entitled great credit for their enterprise and 
efforts, and also the thanks every citizen the Com- 
monwealth. The practical effect this company’s opera- 
tions that the whole the Broken Hill leady con- 
centrates will smelted and the silver-lead bullion 
refined Australia, and the refined metals marketed 
under the rules and conditions the Australian Metal 
Exchange. The control this enormous tonnage 
lead and silver has passed completely from ‘German’ 
‘British’ channels, and satisfactory know that the 
demand for the company’s metals exceeds the output. 


AUSTRALIAN Zinc ASSOCIATION 


“The spelter question has been, and still is, matter 
much concern both England and Australia, the 
former regards its supplies metallic zine for in- 
dustrial purposes and the latter the disposal its 
zine concentrates, which amount over 400,000 tons 
annually, containing approximately 200,000 tons me- 
For months past conferences have been 
held representatives the principal Australian zinc 
producers with the Prime Minister, and since his de- 
parture the Acting Attorney-General, and most sat- 
isfactory able report the people Australia 
and Great Britain that the result these conferences 
Australian zinc-producers’ association has been estab- 
lished, and every important zinc-producing company 
controlled local directors, and with head offices 
Australia, has joined the association. The outstanding 
companies are those with head offices London, and 
provision has been made for these and any other large 
producers the Empire join the association. 

“This association codperative institution, the mem- 
bers which are the companies that are 
pledged sell the whole their output marketable 
ore, concentrates, spelter electrolytic whichever 
may the product any individual company, for reali- 
zation through the medium the association for term 
years. The association not established for the 


purpose profit gain the case ordinary 
trading company, but the sole medium for the dis- 
posal its members’ products. The capital this 
association nominal compared with the value the 


. 
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material that will market annually. small com- 
mission will charged all transactions, and the 
revenue exceeds the amount necessary for dividend— 
the maximum allowable 10%—any balance 
rebated the supplying companies proportion the 
value products realized. The memorandum and arti- 
cles association stipulate for the head office 
Melbourne; there will also London office. the 
Melbourne directorate the Commonwealth Government 
will represented nominee, and the Imperial Gov- 
ernment will represented the London Board; thus 
public interests will protected. 

“At present the association controls 70% the Aus- 
tralian output material—ores and concentrates— 
and there every probability not only the Australian 
producing companies registered England joining, but 
also the Burma Corporation, which promises 
large producer zine concentrates. more than 
probable that the Prime Minister, when opens nego- 
tiations with the Imperial government for ‘Empire 
spelter scheme,’ will have authority speak and act for 
zinc-ore producing companies whose outputs will amount 
85% even 95% the production zinc minerals 


METALLURGICAL SINCE THE WAR 


order that the public may have some idea what 
has been performed since the Commonwealth Govern- 
ment adopted the wise policy prohibiting the expor- 
tation all minerals and metals that can treated 
Australia, may stated that the following-named 
companies have enlarged their works, installed new plant 
and appliances and generally increased the capacity 
their various metallurgical 


Broken Hill Associated Smelters Proprietary, Ltd., 
Port Pirie, A.: 
Extensions smelting and refining works for the 
treatment lead concentrates and refining 
Smelting and Refining Co., Port Kembla, 


Additions and extensions plant and installation 

Sulphide Corporation, Cockle Creek, W.: 

Extensions acid and superphosphate works for 
the utilization sulphurous fumes from metal- 

There also the probability that this company will 
erect silver, lead and gold refinery the near 
future, the cost which will exceed............ £50,000 

Wallaroo Moonta Mining and Smelting Co., Wal- 
laroo, A.: 

Extensions treatment plant and the installation 

additional large copper-refining furnace... 
Broken Hill Proprietary Co., Port Waratah, W.: 

Important additions and extensions its new iron 
and steel works. 

Mount Lyell Mining and Railway Co., Mt. Lyell, Tas- 
mania: 

conducting large experiments for the recovery 
sulphur. This company also has option 
over group mines Tasmania, and very 
probable that large works will erected for the 
treatment mixed ores from these properties. 


“Several new companies have been formed develop 
further the metal industries, 


£25,000 


Metal Manufactures, Ltd.: Capital 
The operations this company will cover the 
drawing copper and brass wire and cables; 
manufacture tubes, plates, and all descriptions 
company (not yet registered) for the production 
Avstralian Electric Steel, Ltd.: 
The objects this comipany are the working 
scrap iron and scrap steel, and the 


small plants have been for the separa- 
tion bismuth minerals from wolfram and molybdenite. 
Also, there has been restarting the smelting auri- 
ferous and nonauriferous antimonial ores for the produc- 
tion fine gold and star antimony. The question 
-alkali manufacture has not been neglected, and plans are 
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progressing satisfactorily for the establishment this 
industry large scale. carbide calcium plant 
being installed the Hydro-Electric and Complex 
Ore Co. These companies also intend work the ‘Gil- 
lies’ process for the production electrolytic zinc.” 

These matters were referred some length the 
meeting London, May 25, the British Broken 
Co., Ltd. Chairman Smith- 
Winby, speaking the invitation join the 
Producers’ Association Proprietary, Ltd., stated that the 
directors did not wish bind the company join the 
association under the proposed contract for years— 
considerably more than the life the mine—but they 
were sympathy with the general plan and would rec- 
ommend the shareholders that the company join the 
association provided the contract form, finally ar- 
ranged, would safeguard their interests. regard 
Commonwealth Attorney-General Hughes’ plan smelt 
60% the Australian zinc output Great Britain 
and 40% Australia and Allied countries, the chair- 
man approved the plan smelting 60% the Aus- 
tralian output works established Great Britain, 
but hoped that most the other 40% would smelted, 
after the war, France and Belgium, where the con- 
ditions regards cost, climate and market were unques- 
tionably more suitable than Australia. 

Tentative proposals had been made the Proprietary 
directors the British government for the support 
smelting works Great Britain the extent giving 
order for certain quantities, say 15,000 tons spelter 
and 20,000 tons lead per annum pre-war prices, 
but much difficulty was encountered obtaining inter- 
views beyond one two junior officials the different 
departments. chairman hoped that the plan might 
eventually attained through the consideration the 
matter independent cabinet committee. 

Regarding the smelting lead concentrates Aus- 
tralia, the chairman regarded the expense smelting 
Australia prohibitive far the Proprietary 
company’s mine was concerned, though might not 
for other mines. Taking into account the ever-increas- 
ing costs the mine, the terms proposed the Asso- 
ciated Smelters would not profitable under normal 
prices, and hence the company could not follow the 
example the “South” and “North” Broken Hill mines 
and join the associated smelting scheme; where those 
two great mines could thrive, the British Proprietary 
company’s mine might Some lead concentrates, 
hand the outbreak the war, were later sold 
Japanese buyers and proposals were received from Japan 
enter contracts smelt these concentrates for 
term years—if the German contracts were annulled— 
but the Commonwealth government intimated that 
further metal exportations would allowed and hence 
nothing further could done along this line. After 
consultation with experts, the directors had come the 
conclusion that the best policy for the British Broken 
Hill Proprietary Co. establish works Great Britain 
treat its lead concentrates—and probably its zine con- 
centrates, also. 


Consular Report From Vladivostok says that Anglo- 
American syndicate has bought from the government and 
paid for 250 platinum-gold claims the Ural Mountains. 
The mines cover the system the Godva, Lyala, Sosva and 
Kakva Rivers the Vargansk government. 
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Cheaper Gasoline Predicted 


Officials the Standard Oil companies are quoted 
the New York Times saying that the worst has passed 
the skyrocketing gasoline prices and that reduction 
expected soon. The hope, according official 


has especially with gasoline, based two 


factors: First, that the Standard laboratories have 
found out how extract more gasoline from crude oil, 
and second, that the gasoline-producing quality much 
the oil from the southwestern field improving. 

was explained that the present high price gaso- 
line was due combination causes which, was 
shown, was not easy for the layman comprehend. 
the first place, there the war. Most the sources 
production Europe are not producing this time. 
The Dardanelles being closed, the Allies cannot get gaso- 
line from the Russian fields, and Russia isn’t selling 
anyone else. The Russians and Austrians have been 
battling over the Austrian oil fields, and production 
standstill there. That makes large demand upon the 
American supply. 

Again, the German, Austrian and Turkish markets for 
the byproducts crude oil other than gasoline are cut 
off. That makes over-production byproducts, the 
loss profit which must large part 
users gasoline. 

Another factor the great advance which has set the 
present record price was that, two months ago, when 
the heavy production season was beginning, the produc- 
tion the Cushing fields Oklahoma fell off almost 
50% and what oil continued flow did not produce the 
same amount gasoline before. 


Entry 


order make more effective the recent opening 
lease coal lands Alaska, announced the regu- 
lations May 18, 1916, Secretary Lane the Interior 
Department has extended the time within which appli- 
cations for lease may filed first considered from 
June Aug. 1916. 

Under the plan adopted, applications received before 
Aug. will considered together, and preference rights 
awarded secure the largest investments and 
earliest development. the desire the Secretary 
give everyone interested the coal-leasing proposi- 
tion Alaska ample opportunity for investment, and 
the extension the time which submit applications 
furtherance that policy. 


The Alaska United Gold Mining Co., operating Douglas 
Island, Alaska, reports profits for 1915 $192,738 from the 
Ready Bullion claim and $151,254 from the 700-Ft. claim and 
dividends $252,280 There was 1,865 ft. develop- 
ment work done the 2,000, the 2,200 and the 2,400 levels 
and 4,551 ft. No. shaft. There was 183,565 tons ore 
broken and 68,589 tons drawn from reserves, that 252,154 
tons were milled. Reserves Dec. 31, 1915, were esti- 
mated 2,288,590 tons place and 294,515 broken, includ- 
ing ore pillars, average grade $2.86. Reserves 
the end 1914 were estimated 2,144,062 tons aver- 
age value $2.85. The total cost mining the Ready Bul- 
lion claim was $0.890, which $0.538 was for labor and $0.114 
for powder and primers. the 700-Ft. claim costs were 
$0.904 per ton, which $0.465 was for labor and $0.133 for 
powder and primers. Total Ready Bullion milling costs were: 
Crushing, $0.022; tramming, $0.019; stamping, $0.182; con- 
$0.070. Total, 700-Ft. milling costs were: Crush- 
ing, $0.037; tramming, $0.015; stamping, $6.169; concentrating, 
$0.052. 
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Semicentennial Celebration 
Calumet Hecla Mining Co. 


There going “large” party July 15, 1916, 
Calumet, Mich. the celebration the semi- 
centennial the Calumet Hecla Mining Co., and the 
company going observe this years mining 
activity way all its own. going big 
family gathering all the Calumet Hecla 
the officers and directors and their families from Boston, 
local officers, foremen and captains and mill- 
men, smeltermen and all their families. There are about 
5,500 Calumet Hecla employees, and most them 
have large families. All will the party. The 
utter impossibility handling crowd three times 
large the 20,000 people the main Calumet Hecla 
family prevented the extension invitations the em- 
ployees subsidiary companies. 

The details the program have not been worked out 
yet, but there will parade all the employees 
and there will half dozen bands, headed Calu- 
met Hecla band. Every employee the company will 
march the parade, except some the older who 
will ride automobiles. Following the parade there 
will review the new Calumet Hecla park. There 
will brief address Rodolphe Agassiz, the presi- 
dent the company, and another address speaker 
national renown, whose acceptance the invitation 
depends upon plans yet undecided. 


O’SHEA THE OLDEST EMPLOYEE 


Perhaps, the most interesting man take part 
this party Timothy O’Shea. has worked for this 
company continuously for years and six months, hav- 
ing had job the original pit. now employed 
the Hecla, fine specimen manhood, enjoying good 
health despite his age and assuming attitude im- 
portance because the unusual distinction loyalty 
and continuous service. 

but one large number men who have 
worked for many years for this corporation. There are, 
altogether, 1,444 men the 5,000 now employed who 
have worked steadily for this company for more than 
years; 824 who have worked from years; 
480 who have worked steadily from years; and 
140 who have been employed more than years. Such 
large force loyal, steady, competent workingmen at- 
tests the fact that the Calumet Hecla pretty good 
family, looking from the standpoint employer 
employee. 


FoR OLD EMPLOYEES 


Following the parade there will fitting recognition 
these men long-time service. President Agassiz 
will present Timothy O’Shea and each the 140 men 
who have worked for the company for over years 
with gold medal. This medal contains one side 
replica with the faces the late Quincy Shaw and the 
late Alexander Agassiz, the two men who were respon- 
sible, above all others, for the success the Calumet 
Hecla great copper mine and great company for 
which work. the other side the medal will 
the dates 1866-1916, the name the employee whom 
presented and the company name. These hand- 
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some and valuable medals were designed Bren- 
ner, who designed the Lincoln penny. The employees 
whose terms service are from years will re- 
ceive silver medals—made silver from the Calumet 
mine—and the employees whose terms run from 
years will receive bronze medals. 

All the details for the day’s entertainment have not 
yet been worked out. large undertaking— 
the entertainment 20,000 people place the size 
Calumet. case rain unpleasant weather an- 
other program, suitable for indoor observance, will 
substituted. that the women and children will not 
compelled home the noon hour, arrangements 
are being made provide free dinners for every person 
present. This work will not undertaken out- 
side caterer. will given over the organizations 
women connected with the various churches Calu- 
met who will remunerated, but there will cost 
any the Calumet Hecla workingmen any 
their families. 

interesting observe, too, that every man will 
receive his full day’s pay during the day the celebra- 
tion, and the most expensive item all the corpora- 
tion probably the loss copper production for single 
day with the present high price copper. 

The program for the afternoon 
events for and women and children, and there will 
plenty band concerts afternoon and evening. 
addition the dinner served the playground 
there will superfluity good things eat and 
drink other times and general get-together picnic. 


DISCOVERY THE CALUMET CONGLOMERATE 


While the year 1916 the fiftieth birthday the 
Calumet Hecla, 1866 being the year when the organized 
work actually started the conglomerate formation, the 
fact remains that the discovery was made 1865 and 
considerable work was done late the fall that year. 
The Calumet Hecla company was organized 1871 
consolidation the Hecla, Calumet, Scott, Portland 
and other minor companies. The first newspaper notice 
the discovery the Calumet conglomerate appeared 
the Houghton Gazette Nov. 11, 1865. reads: 


Strange Discovery—A party exploring the Calumet prop- 
erty, cleaning out old Indian pit the conglomerate, 
Sec. 14, found old wooden shovel very good state 
preservation. Its being made hickory shows that was 
brought from some distant region the country, none 
that species wood found here. birch-bark pail 
has been found the same pit, also piece copper showing 
distinct marks being cut with some sharp instrument. The 
ancient workings this property are very extensive and now 
bid fair the any yet discovered. 
They are the first have ever heard being found any 
the conglomerate lodes, 


Dec. 1865, this paragraph appeared 

Calumet—Reports are current another and more exten- 
sive ancient working discovered near the property, but 
its exact locality has not come light. The property will 
doubtless sold ere long. 

the Gazette Jan. there was account the 
opening work done Edwin Hulbert, then charge 
for Quincy Shaw, the Huron mine, now part 
the Isle Royale and likewise charge the Calumet 
developments. The Gazette Feb. 1866, records the 
meeting the Calumet company and the election 
directors follows: Samuel Shaw, Hulbert, 
John Leighton, Alexander Agassiz and Quincy Shaw. 
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American Mine Employees 
Leaving Mexico 


With the negotiations between the United States and 
the Carranza administration Mexico approaching the 
ultimatum stage and the ordering the National Guard 
the border, the leading American mining companies 
have for the most part ordered their American employees 
out Mexico. 

June the staff the Greene Cananea mines 
left the Cananea district, mi. south the border, 
and the smelting works were closed. General Calles as- 
sured the management that the property would not 
pillaged during the period shutdown. There was 
anti-American demonstration the office the United 
States consul, Julian, and some shooting the 
American flag, but reports the demonstration are 
stated good authority have been exaggerated. The 
Mexican employees the company have the whole 
been well satisfied, and there has been trouble since 
the plant was last placed operation, production last 
month having reached the maximum the history 
the company—practically 6,000,000 Ib. 

the Nacozari district, Sonora, the Americans 
Pilares were rounded June and held under 
armed for hr. Orders were received from 
General Calles Monday release the prisoners, and 
five o’clock instructions arrived from the Moctezuma 
Copper Co. for all its American employees come out 
Mexico. June about 100 Americans, includ- 
ing women and children, were reported have ar- 
rived Douglas, Ariz., from Nacozari. The Moctezuma 
Copper Co. property will kept open its Mexican 
employees, was done several previous occasions when 
the American staff were forced flee. 

Part, not all, the American employees the 
Real del Monte company Pachuca, Hidalgo, were leav- 
ing the district June and were expected proceed 
Vera Cruz for embarkation, conditions required 
this course. General Manager Van Law went Mexico 
several weeks ago and will probably leave the property 
the hands local Mexicans and Englishmen. 

The American Smelting and Refining Co. has had 
none its American staff Mexico for several months, 
its properties being idle except for Mexican caretakers 
and such work might done without expert super- 
vision. The Mines Company America likewise has not 
attempted operate any its properties Sonora 
and Chihuahua for some time and has American em- 
ployees the country. The Batopilas Mining Co. or- 
dered its men out Chihuahua the latter part 
May after bandit visit; they came out way Lluvia 
Oro, which time there were 
that not known whether the Lluvia 
Oro staff has left. 

May President McQuatters the Al- 
varado Mining and Milling Co. and about men pro- 
ceeded Parral, Chihuahua, the company’s 
properties there. information regarding their move- 


Gray Acetate Lime has been classified important 
constituent military explosives, and the British Minister 
Munitions calls attention the fact that dealings are 
now subject the restrictions imposed under Defense the 
Realm Regulations. 
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Will American Capital Attracted 
the Far Easterm Rand? 


SYNOPSIS—W. Mein, consulting engineer, 
New York, with his associates, Messrs. Hoff- 
man and Searle, sailed from Capetown the 
middle May, after having spent month investi- 
gating the potentialities the Far Eastern Rand 
for the American Rand Syndicate, which has been 
formed Adolph Lewisohn, associated with 
Messrs. Lewis and Marks, London and Johan- 
nesburg, which firm controls the East Rand Min- 
ing Estates, turn possessing rights over 
considerable tract the Far Eastern Rand. The 
entire area which awaits the development com- 
prises upward 250 sq.mi. and conservatively 
estimated carry £450,000,000 worth gold. 
Whether American capital will develop this field 
depends course upon its measure attractive- 
ness. Mr. Mein will spend few days London 
and will then report his principal and financial 
associates New York. these circumstances 
the report Mr. Kotze, the Union South Afri- 
government mining engineer, appears most 
opportunely. was issued couple days before 
the mail left Johannesburg. 


The great importance the Union South Africa 
the opening the area known the Far Eastern 
Rand will appreciated from the calculation 
Kotze, the government mining engineer, that only 
one-half the 73,988 claims not held producing 
companies this area and containing reef depth 
less than 5,000 ft. prove remunerative, after deduc- 
tion 60% for nonproductive zones (assuming stop- 
ing width 434 ft., dip deg. and sorting 
20%), yield 6d. per ton the yield gold 
would approximately £450,000,000, 


AND GEOLOGICAL CHARACTERISTICS 


The memorandum the Far Eastern Rand most 
thorough exposition the features and development 
aspect this important district extending east and west 
for about mi. from the south Boksburg just 
west Endicott Station—that is, the sub-outcrop 
the main reef series—and from point mi. north 
Welgedacht Station the Nigel, about mi, The 
reef-bearing area 247 sq.mi., about 107,440 mining 
though geologically basin, the section for 
practical purposes considered such, since all 
but the reef has outcrop sub- 
outcrop. The only reef series that can present 
considered economic value that correlated with the 
main reef series, and specifically Dr. Mellor the 
Union Geological Survey with the main reef leader. 
estimated from mining and bore-hole data that over 
203 sq.mi. (equal 88,191 claims) the reef lie 
depth less than 5,000 ft. Although somewhat 


Box 3621, Johannesburg, South Africa. 


doubtful whether reef situated vertical depth 
over 5,000 ft., with the information present available, 
should not excluded unprofitable, ground falling 
within the area considered and containing reef ex- 
cess that depth has been included the discussion, 
There are farms within the area which have been pro- 
claimed under the Gold Law. They comprise 42,577 
claims, which 18,045 are held existing mines and 


claims are otherwise held. There are 18,128 claims 


available for leasing these farms. There are also 
farms parts farms containing 64,863 claims, 
which the portion containing reef vertical depth 
less than 5,000 ft. accounts for 48,396 claims. Ex- 
isting producing companies may looked upon broadly 
being already adequately provided with capital. The 
balance ground, excluding areas with reef more than 
5,000 ft., 73,988 claims which will require capital for 
development and exploitation. For working company 
this may roughly estimated £1,000 per claim, but 
large allowance for certain sections which may never 
prove sufficiently attractive capital must made. 
Roughly, about £50,000,000 will needed, spread over 
number years, for caution must necessarily 
exercised the opening new ground order 
minimize heavy losses unseparable proceeding from 
proved unproved territory. prudent financial pol- 
icy will discourage the taking too long leaps the 
dark. will seen that there are available for leas- 
ing proclaimed ground 16,842 claims when the other 
farms are proclaimed, out total 64,863 claims; 
some three-quarters, 48,000, the balance accruing 
the owners the farms will become available. 
the total 65,000 claims, 49,200 contain reef less 
depth than 5,000 ft. Coal measures occur the great 
majority farms the area. 


WHAT THE Have ACHIEVED 


There are producing mines the area: Brakpan, 
Geduld, Government Gold Mining Areas, Modder 
Modder Deep, New Kleinfontein, New Modderfontein, 
Van Ryn Deep, Van Ryn, Nigel and Sub-Nigel. They 
control 14,203 claims and have produced £43,010,510 
worth gold, equal 32s. 3d. per ton. Dividends have 
amounted £11,140,000, representing 8s. 4d. per ton. 
The official life ranges from years, and averages 
years, but several have notified their intention in- 
creasing their reduction plants, which naturally will ac- 
celerate the exhaustion the ground. Coal measures 
cover the greater portion this gently undulating coun- 
try, but over stretch mi. they have been denuded, 
exposing the underlying dolomite. The width this 
stretch averages 214 mi.; but the northern part the 
area under notice, wide mi. The wide dis- 
tribution the dolomite, with its accompanying water, 
has certain instances added considerably the diffi- 
culty and cost shaft sinking, and has also increased 
mining costs. The Geduld, for instance, averaged 1,826,- 
000 gal. per hr. and the Spring Mines 1,952,000 gal., 
during the three years ended December, 1913. The 
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eral range the cost shaft sinking has been about 
£50 per ft. for shafts from 2,500 3,000 ft. deep, 
£50 for shafts from 3,000 ft. 4,000 ft. and where 
great quantities water have been encountered. The 
average dip assumed deg. Mining and boring opera- 
tions have shown that over almost the whole area only 
one reef likely worked, though there are excep- 
tions the case the Van Ryn (four reefs places) 
and Kleinfontein (three reefs certain sections). For 
the purposes estimation average width 434 ft. 
has been assumed. 

most mines there are nonproductive areas from 
which ore obtained; has never been deposited 
has been cut out dikes, required for support 
The proportion nonproductive smaller the 
mines the northwest portion the area. The per- 
centage varies from different mines, the 
basis existing relations between recovery 
estimating the possibilities ground still worked, 
60% assumed nonproductive; this will naturally 
too optimistic certain cases and too drastic others. 
There are indications that the poorer ground lies 
certain directions, but existing knowledge does not per- 
mit any clear line demarcation between payable and 
unpayable areas. Further exploration will time, 
doubt, indicate the promising sections more definitely. 


FINANCIAL REQUIREMENTS 


the 1908 Act laid down that the area 
leased shall constitute workable mining proposition. 
determining the minimum size many factors have 
considered and fairly liberal margin must allowed, 
otherwise the proposition becomes unattractive. er- 
ror the large side makes the proposition more attrac- 
tive; one the small side might make hopelessly 
unpavable. Mr. Kotze lays down the financial aspect 
“working mining proposition” one returning an- 
nually over years, after paying its share profits 

government, dividend least 15% the capital 

sunk, with amortization capital 3%. Capital 
regarded the expenditure shafts, equipment and 
development with interest commencement 
production. “These assumptions necessitate dividend 
1834% the accrued capital when the life 
years. This may seem high, but considering the risks 
run, such expectation means unreasonable 
demand. the areas available for leasing the most 
attractive and suitable are those lying alongside proved 
payable mines, Brakpan, Geduld and Springs. The 
following may assumed the average reef con- 
ditions: Proportion nonproductive 60%, dip deg., 
stoping width 434 ft., sorting 20%, total tonnage per 
claim 9,000, depth 3,000 5,000 ft.” the Springs 
Mines the ore reserve per end December, after mixing 
with one-ninth its quantity low-grade ore from other 
sources would yield recovery 45s.; Daggafontein 
assays indicate 29s. 8d. recovery 27s. 6d. per ton 
milled may reasonably assumed. 

The memorandum explains the terms the lease 
Modderfontein No. 167 (Government Gold Mining Areas, 
and now yielding £70,000 gold month), refers the 
two offers 2,237 claims Brakpan and Schapenonst 
which response was made and the offer lease 
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Witpoortje No. 12, for which one tender was received 
but not accepted. worth noticing that the area 
offered was 1,180 claims, apparently much less than re- 
quired for workable proposition unless exploited 
the Rand Collieries Co. contemplating the leasing 
area lying between the Geduld Proprietary and 
the Springs Mines, arrangement has been concluded 
with the Geduld Deep for inclusion, while 650 claims 
lying between Modder B., Rand Klip and Cloverfield 
have been beaconed off and surveyed similiar antici- 
pation. 
PRESENT INELASTIC 

Mr. Kotze quotes sections 30, 46, 48, and the 
Gold Law 1908, which deal with the leasing mineral 
rights. They embody principle and prescribe methods 
procedure novel character. The principal section 
(46) too inelastic, and after seven years’ experience 
can definitely stated that the law requires amend- 
the leasing mining ground. Some areas are small 
that they can, like bewaarplaatsen, only dealt with 
existing companies and this now impossible. The 
whole initiative within the government, which may 
select unsuitable areas and invite tenders inopportune 
times. The period for tendering unduly long; “initia- 
tive should left with the parties who provide the cap- 
ital; details area, capital, share profit offered, 
the government.” The authorities can decline the ap- 
plication, can modified negotiation. strong 
advisory board advise the government all matters 
pertaining leases should created, alternative ma- 
chinery that present existing. The condition that 
the lessee shall within specified time provide capital 
required for equipment onerous, and when areas are 
worked adjoining companies, not entirely ap- 
plicable. certain instances lessee should permitted 
put only sufficient capital for preliminary work; 
this yielded unsatisfactory results, might prefer 
drop the lease. 


PROCEDURE 


provided the 1908 Act that the lessee pay 
percentage the net produce may agreed upon 
the government. The government mining pro- 
poses amend this that the lessee should pay the 
ordinary statutory profits tax 10% subject capital, 


allowance, and such further share offered 


and agreed to. Such division the government’s share 
will show more clearly than present what amount the 
government will receive partner the lease. 
sion should made for the further share being com- 
muted into lump sums into fixed annual payments. 
Special supervision the lessces’ work should un- 
necessary, for this reason any assessment based the 
ton which not accurately and automatically deter- 
mined would not acceptable. Profits cannot falsi- 
fied except devices detrimental shareholders. Profits 
should form the basis and the government’s royalty can 
cannot foreseen whether any particular area going 
highly profitable, moderately profitable even un- 
payable, the government’s share should expressed 
the form sliding scale. Here again, the ton basis 
unsuitable, and there would constant trouble the 
lessee were have pay the government percentage 
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profits rising with the profit per ton. safe basis 
the ratio profits recovery adopted the 
Modder lease and the other offers. should de- 
vised that, while the government gets larger share 
profits when these increase owing higher grade, 
should not unduly when enhanced profits are 
attributable reduced costs. Otherwise, efficiency would 
penalized. Mr. Kotze does not say so, but this 
one the defects the Modder lease scale. 


CoMPARISON PRESENT AND PROPOSED SCALES 


does not appear clear whether intends that the 
example gives, illustrating general formula, should 
interpreted definite recommendation. But so, 
adding the statutory 10% tax profits 
(about practice, allowing for amortization), the 
total sums accruing the government would be: 
Ratio Profit 


Recovery, Tax, Sliding Scale, Total, 
0.0 9.0 
6.7 15.7 
10.0 19.0 
12.0 21.0 
13.3 22.3 
15.0 24.0 


The total royalties compare favorably with those which 

would payable under the Modder lease 
centage profit latter bears production plus ad- 
ditional amount agreed) and with the minimum con- 
sideration proposed the Brakpan-Schapenonst offer. 
the same ratios these figures would be: 


Ratio Profit 
Recovery 


Brakpan- 


Modder Lease Schapenonst Offer 


10% 
27% 
37% 


THE OWNER’S SHARE ADEQUATE? 


Under the present law the owner entitled 
mineral rights one-fifth the area proclaimed 
“discoverer’s claims,” and additional claims discovery 
made boring shaft sinking. The area generally 
works out about one-third the proclaimed area. 
felt freehold owners this area that, owing 
narrow width reef, flat dip, large proportion ground 
unprofitable and the great depth, the proportion in- 
adequate. Making the assumptions previously given 
(that is, dip deg., 40% payable, 9,000 tons claim, 
recovery 27s. 6d., costs 18s. 19s. 3d. per ton, return 
15% accrued capital with amortization 3%), 
Mr. Kotze gives estimates areas required form work- 
able propositions which may thus summarized: 


SIZES WORKABLE PROPOSITIONS 


19s.3d. 18s. 6d. 18s. 3d. 18s. 
proclaimed area, 


600,000 1,000,000 


Accrued capital ....... £686,390 £880, 588 £1.356, 
Annual profit ....... £164, 860 918 £434, 
Total tonnage ........ 8,000,000 12,000, 20, 
Number claims re- 
756 889 1,333 2,222 


*Two shafts. shafts. shafts. 

also shown that ground which the reef occurs 
5,500 ft. unable fulfill the financial conditions 
stipulated, returning only 12% the accrued 
capital. some instances the areas accruing owners 


are less than the minimum. required constitute work- 
able propositions. remedy this the owner might 
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allowed apply for lease adjoining ground before 
proclamation, the grant discoverer’s claims 
ognition boring might extended the case 
shaft sinking. The whole question does not admit 
definition law; should rather the function 
mining-leases board. 


The government engineer refers statement pre- 
sented the Royal Commission that the 
Rand mines now producing only would still 
working the end 1924; 1934 only 20, and 
1944 only eight. Two new producers have entered the 
list, but there but one developing mine, that for 
many years come there will only this one addition 
the list. Five six years must elapse before the 
producing stage reached, even with circumstances 
orable and nothing untoward happens. The delay 
arranging leases must added this, still further in- 
creasing the time elapsing before any new producer can 
come into the field assist counterbalancing the 
decline owing the exhaustion present producing 
mines. 

The whole question, should added, being in- 
vestigated select committee the Union House 
Assembly, which conducts its proceedings camera. 


Foreigm Trade Lead and Zinc 


The imports lead into the United States for April 
and the four months ended Apr. are reported the 
Department Commerce below pounds: 


Four 

April Months 
Lead base bullion..... 42,374 13,793,189 


The actual tonnage ore was 9,871 tons, which 
6,749 tons came from Mexico, 1,556 tons from Canada and 
the remainder from other countries, including zine ore 
from Italy, containing 1,000 tons lead. The base 
bullion was all from Mexico. 

Imports zinc all forms April and the four 
months ended Apr. 30, are reported the Department 
Commerce below, pounds: 


Four 

April Months 


All the dust imported April came from Japan. 
The total ore imported April was 37,510 tons; 15,260 
tons being from Mexico, 162 tons from Guatemala, 2,298 
tons from Canada, 12,673 tons from Spain, 1,000 tons 
from Italy, 2,219 tons from China and 3,898 tons from 
Australia. 

Exports zinc from the United States April and 
the four months ended Apr. 30, were, pounds: 


Four 


Exports April Months 
pigs, bars, from domestic 

pigs, bars, from 

plates and 25,562,349 

Total metallic 20,170,342 91,450,793 

Zine dust, reéxported........ 000 97,419 
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ditorials 


Progress the Mexican 
Situation 


With the calling into Federal service practically the 
entire National Guard the United States June 18, 
another step the international relations between the 
United States and Mexico was taken that was perfect 
conformity with the logic events. For several years 
logic has pointed the eventual intervention the 
United States Mexican affairs, merely matter 
self-protection, for this country could not safely permit 
indefinite continuance anarchy neighboring 
state. the exercise strong hand, with knowledge 
real conditions the first place, military interference 
might have been averted. But the pursuance 
policy watchful waiting, vacillation and mushiness, 
have all along been leading precisely the thing was 
sought avoid. 

The Mexican people, behalf whose right 
slaughter and pillage the President the United States 
spoke eloquently few months ago, hold contempt, 
remarked the New York Sun its summary the latest 
event. believe that they are our superiors cour- 
age, devotion country, all the virtues that appeal 
men not too proud fight. this lies the explanation 
the humiliating occurrences that have compelled the War 
Department put our entire mobile army Mexico 
the border, strip our coast defenses men, and 
finally mobilize the National Guard all the states. 
should amend this only substituting for the Mexi- 
people, part thereof, for believe that large ele- 
ment the Mexican people know better and will welcome 
the American intervention that will enable them once 
more live peace and such happiness they may 
able extract from the condition their unfortunate 
country. 

Wise unwise the policy the Washington govern- 
ment heretofore may have been, there use engaging 
further recriminations. What has been done done 
and cannot undone. the duty every American 
citizen now stand with his country and render such 
service may required him. The calling out 
the National Guard will draw many mining engineers 
from their peaceful employment and will leave gaps the 
offices and works. This one the consequences 
country going war, getting ready for it. 

The calling out the National Guard does not mean 
immediate hostilities. primary purpose have 
adequate number troops ready for the defense 
our Mexican frontier. The Nationai Guard has not yet 
been ordered the frontier. Even after has been, 
that happens, war may still averted. However, the 
events points eventual intervention and the 
mobilization our troops simply another step toward it. 

not believe that war will come now. seems 
foolish even talk about it. The idea Mexico de- 
claring war the United States simply ridiculous. 


Secondary Enrichment 
Copper Ores 


During the last few years the efforts mining geol- 
ogists have been largely directed the questions con- 
nected with the enrichment copper ores, while other 
problems have measure been neglected. There has 
been open competition these studies between insti- 
tutions learning the extreme East and the far 
West, sometimes eager amusing, the price 
captured being the possible important conclusions 
economic interest. The United States Geological Survey 
has done surprisingly little along these ‘lines, though 
important investigations enrichment silver ores are 
now progress that bureau. 

One encouraging sign the readiness recognize that 
the mere examination the ores not enough, but that 
the minerals concerned and investigation the physi- 
changes that have taken place the districts 
studied. Great progress has certainly been achieved, but 
the problem copper far from being conclusively 
settled. The controversies mainly refer chalcocite 
and its mode deposition and its relation the water 
level. 

Long before 1900 sulphides late origin were observed 
above and below the water level, but their secondary, 
“supergene,” origin descending waters was not recog- 
nized until Launay 1897 pointed out the existence 
such products above water level. 1900 Emmons, 
Van Hise and Weed established the supergene sulphide 
zone and below the water table. Then followed time 
during which all was considered “supergene” 


and the this mineral above the water level 


was attributed subsequent lowering the water. The 
unexpected persistence the chalcocite depth Butte 
created uneasy feeling among some people, who felt 
that was going far too deep for “supergene” waters. 
Then “eutectic” intergrowths chalcocite and bornite 
were found depth various places supposed indicate 
simultaneous deposition, and gradually the belief became 
current that some was deposited ascending 
hot waters, that was “hypogene” primary origin. 
Some observers even went far question the super- 
gene origin covellite, which most mining geologists 
had clung tenaciously. The criterion the massive 
character the hypogene versus the “sooty” character 
the supergene chalcocite was established but soon rejected. 

From Stanford University the “upward secondary. 
enrichment” theory was brought out, involving change 
and enrichment late ascending solutions, and after- 
ward came the theory dispersion older sulphides 
into colloid suspension and redeposition such solutions. 

that result all this the mind the average 
mining geologist slightly confused. knows that 
there hypogene and supergene chalcocite, but how 
distinguish the two? add his troubles and 
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worries, late investigations seem show that the so- 
called eutectic intergrowth not eutectic all, but 
instead the result replacement bornite chalcocite. 
ray hope breaks through these colloid suspension 
theories. The Geophysical Laboratory the Carnegie 
Institution has ascertained that formed below 
91° rhombic, whereas crystallizes the isometric 
system above this temperature. Now then, most min- 
eral deposits were probably formed primarily above 90° 
C., this criterion worth having. Unfortunately chal- 
cocite may show “inherited” structures from other incar- 
nations—for instance, from bornite—and devolves 
upon the investigator determine whether really 
chaleocite structure whether only looks like it. 
hoped that the reader now realizes some the difficulties 
the copper experts are against. 

much good work being done that the next few 
years will doubtless show positive and reliable results. 
the present writing lcoks most the chalcocite 
and all the covellite were deposited reactions generally 
caused descending waters, but perhaps some cases 
also known that the much-investigated minerals, while 
usually forming below the water level, may under 
circumstances also develop above that level complete 
saturation. 

Iron and Iron-Ore Supplies 


For least four months the current year our blast 
furnaces have been making pig iron the rate about 
40,000,000 tons year, and the indications are that this 
production will kept for the remainder 1916. 
With our present iron-making capacity this much 
can expected; indeed, possible that the rate 
may fall off little, the intensive working required 
keep may cause the blowing out more stacks 
for repairs. the three years 1912-1915, the addi- 
tions works made were mainly increase steel-making 
capacity, and but few new blast furnaces were built 
started, that there has been but moderate increase 
the quantity pig iron that can produced. Some 
steps have been taken toward increase the number 
stacks, but will well toward the end this 
year before these new furnaces can blast. 

While seems possible that our furnaces may reach 
total make 40,000,000 tons this year, has been 
suggested some quarters that the iron-ore supply avail- 
able may fall short requirements. This does not 
seem probable. The iron-ore production 1915 was, 
round figures, 55,500,000 tons, which 46,900,000 
tons came from the Lake Superior region and 8,600,000 
tons from other sources. this production 
added something like 2,500,000 tons imported ores and 
mill scale and cinder, and pyrites residues and 
other similar material. The Lake ores are not only the 
larger part the ores bulk, but the highest grade, 
with very few exceptions, that they furnish least 
80% the raw material needed. Under present con- 
ditions also, the Lake region where the iron ore 
output can most quickly and largely increased. The 
outside districts the past have been more uniform 
their output, showing much less fluctuation quan- 
tity, though developments the past year two have 
made possible considerable gain the South. 
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With 40,000,000 tons pig iron make, would 
seem probable that the Lake mines will called 
ship some 64,000,000 tons ore. They have begun 
well the task. the end May over 10,000,000 
tons has been shipped, though the opening navigation 
was late and the five months June-October ought make 
nearly the balance, without counting the uncertainties 
November. The only point doubt consid- 
ered possible shortage labor, and that has not yet 
developed. 

The ore mines outside the Lake region can show 
good increase, required, especially the South. 
Already preparations are hand for considerable gain 
New York and New Jersey. Much increase im- 
ports cannot expected until there material change 
the ocean-freight situation. But with our own sup- 
plies there seems very little doubt that the blast furnaces, 
with such additional stacks may completed, will 
able work capacity for year come, until 
reach the period reaction which all past analogies 
the iron trade teach look forward. 

Oxide from Zinc Ashes 


new feature American zinc metallurgy the re- 
covery additional zinc from the residues remaining 
after distillation the retorts. course, about all the 
capable reduction and distillation ought ex- 
tracted the retorts, but American practice the distil- 
lation not ordinarily performed high temperature, 
relatively speaking. Probably the furnaces and retorts 
the American clays commonly used would not stand 
it. Therefore there remains the discharged residues 
considerable proportion zine that can burned off 

other means, can collected oxide, and there 
sufficient unburned reduction coal the residues effect 
that. 

This supplementary extraction was first done 
Bartlesville, Okla., where the burning was conducted 
heaps. Some work this direction was also done 
Cherryvale, Kan. Several companies are now planning 
this means Wetherill grates, either making 
pigment crude oxide back the spelter furnaces. 
The cost the burning estimated low per 
ton, which not unreasonable, considering that coal 

Steam Shoveling vs. Caving 


discussing the opening new mine that now 
being considered, remarked the manager: “Well, 
this will steam-shovel operation, will not? You’ve 
got ore from the grass-roots replied that 
was not sure about that. “You see,” said he, “they have 
been doing such wonderful things underground mining 
the Inspiration that I’m thinking may best 
avoid some the troubles openpit work and start 
right underground.” 

Without any doubt the performances the Inspiration 
mine exemplify the last word modern mining practice. 
With extraction ore for 50c. per ton, with the 
prospect that the cost may reduced 40c., the figure 
not very far away from steam-shovel cost, and there 
are deferred charges, etc. The automatic ore hoisting 
Inspiration one the unique things mining. 
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THE WAY 


his last trip New York the late James Hill 
was nettled the insistence many people that tell 
them when the war Europe would end. said im- 
“Tf you want know when this war will end 
will tell you; will end when somebody gets licked, and 
somebody has got get licked before ends.” 


novel method has been adopted the Nevada 
Packard Mines Co. ascertain the wishes stockholders 
whether dividends should paid now, large 
cash reserve built up. Accompanying notice the annual 
meeting July are blanks which the stockholders are 
invited record their wishes, and whatever the majority 
votes will done. 


suffering traveler beseeches the Dorr company get 
out line small thickeners for country-hotel proprietors 
use their coffee. “clear coffee overflow” could 
guaranteed, the thinks, and the grounds could 
settled greater density than can now obtained 
the guest through free settlement his coffee cup. 
this way the securing clear solution could removed 
from the feeding period and placed separate closed 
circuit. 


Seven bays the hollow reinforced-concrete dam built 
glacial drift West Brook reservoir, City Platts- 
burg, Y., failed about a.m. May 15. Six 
the bays, ft. length, were torn out and pieces 
washed mile downstream. “This apparently was due 
the destruction foundations under bays after 
several weeks’ leakage.” Far from invade 
the sacred civil engineering with criticism, 
but have mental picture mining engineer trust- 
ing “glacial drift” for foundation. 

Life powder mill can never become particularly 
monotonous, says the Boston News Bureau, and one the 
factors which contribute the interest life the fire 
escape. The different “houses,” units, which pow- 
der plant made are built two stories high. often 
extremely desirable have handy, rapid Accord- 
ingly, intervals perhaps ft., chutes are constructed, 
half-round section and angle perhaps 30°. 
Instantly alarm given, workman dives head fore- 
most into the nearest chute and deposited, some half- 
second later, safely the ground, except that little 
skin may have been worn off. recent visitor says this 
part but not all the story, because neglects men- 
tion the presence large pile sawdust the bottom 
the chute immediately front which pool 
water act cooler during the “flare up.” 

Tim old-timer the Cripple Creek gold 
district, long ago went his last prospect. But his 
doings and sayings, according and Con- 
tracting, still furnish many anecdote any gathering 
the Argonauts. One time Tim was engaged 
Jawsuit, and did not have any money for attorney’s 
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fees, agreed give his lawyer one-eighth interest 
the mine for his professional services. The next day 
Huzzy called the lawyer. “The deal off,” said the 
redoubtable Tim. can’t give you one-eighth inter- 
est. too much. only give you quarter in- 
terest, and you won’t take the case for that, it’s 
go.” Tim was great hand disposing one-eighths 
his gold mine secure funds for further operations. 
fact, some merchants who had staked him, compar- 
ing their lucky investments, found that Tim had sold 
quite few eighths. They called him account. Tim 
once got mad. “Phat you think have,” ex- 
claimed, indignantly, “one those ordinary prospects 
with only eight-eighths? No, siree! have rale gold 
mine with eighty-eighths.” 

ment maker’s have little attachment put 
compass-clinometer that had schemed out. The clerk 
was very polite. 

want save money for you,” said he. 
that was kind and thoughtful him. 

“Yes,” continued, “If can devise something that: 
can made handy man, probably will not cost: 
much have send out the factory. Then 
would time job.” 

“Like what they are automobile repair shops,” re- 
marked, recalling recent bill for five hours mis- 
directed effort that was charged eight hours 75c. 
per hour. 

“Just so,” replied friendly clerk. came away 
fell thinking that dreadful expression TIME, 
the fetish organized labor, and unorganized also, 
fear. The fundamental consideration not WORK, but 
just time. the revolution the hands the clock 
that counts, not accomplishment. The plumber who goes 
his work without the necessary tools thinking more 
his time than his work and renders bill that in- 
corporates some petty larceny. 

the gasoline-price inquiry now going Wash- 
ington, independent oil jobbers testified before the Fed- 
eral Trade Commission that the Standard Oil Co. had 
demoralized the oil industry, and through failure the 
units the company compete one another’s fields, 
had jeopardized the existence independent jobbers and 
refiners. They declared that arbitrary high prices set 
the Standard Oil Ohio and Eastern States had diverted 
the flow oil from the independent refineries the 
Middle West until the independent jobbers the West, 
where lower retail price set the Standard Oil Co. 
Indiana, longer were able buy crude oil 
prices which would permit them compete with the 

Standard company. Carson, representing the Con- 
sumers Refining Co., declared, according the New 
York Times, that the profit made his concern had not 
been through the sale gasoline, but through rise 
the price crude oil. Consumers company put 
2,000,000 barrels storage when couldn’t get 30c. 
barrel for it,” said, “and sold some for much 
barrel. The big profits the year came from our 
gamble crude oil.” Quite all right for the independents 
benefit 700% advance the market (due most 
everybody getting the automobile bug), but quite wicked 
for the Standard so. 
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PERSONALS 


Jonn Carson, recently Sierra Madre, Calif., now 
Mullan, Idaho. 

Brinsmade, recently Mexico, now St. Louis 
and expects remain there for time. 


Spring Boulder, Colo. was recently with the 
Utah Metal Co. Bingham Cafion, Utah. 


Newberry, San Francisco, spending the summer 
Peru and Bolivia professional work. 


Staver, lately Ophir, Colo., has opened office 
Lynchburg, Va., expecting manganese. 


Matteson has accepted position geologist with 
the Empire Gas and Fuel Co., Bartlesville, Oklahoma. 


Robert Cranston left San Francisco June for Elko, 
Nev., make examination the Lucky Girl mine, the 
Edgemont district. 


Alexander Rogers has returned New York from long 
professional trip South America and now the Ray 
Consolidated offices. 


Whitman Symmes was San Francisco early June 
negotiating for electrical equipment for deepening the Mexi- 
can-Union shaft the Comstock. 


The Guggenheim Brothers, who already had given $500,000 
the institution, have made new contribution $165,000 
Mount Sinai Hospital New York. 


Corey Brayton and Richards have offices 
the Hobart Building, San Francisco, for the practice 
mining and metallurgical engineering. 


Frank Carroll, for three years Alaskan manager for the 
Ingersoll-Rand Co., has resigned and left for the States early 
June. has definite plans for the future. 


Edward Estabrook has returned from two years 
geological work north China and has located Platteville, 
Wis., geologist for the Wisconsin Zinc Co. there. 


Dr. Lanza, the United States Public Health Bu- 
reau and Harrington, the Bureau Mines, are now 
Butte, Mont., inspecting health conditions the Butte mines, 


Prof. Wallace, provincial mineralogist Manitoba, 
has gone make examination the Rice Lake gold field, 
which attracting large numbers prospectors and miners. 


president the Beaver and Temiskaming 
mining companies Cobalt, Ont., has acquired large inter- 
est the Schumacher, Porcupine, and been chosen direc- 
tor the company. 


Frank Probert wishes advise his professional col- 
leagues and clients that after July 1916, his permanent 
address will University California, Mining Department, 
Berkeley, Calif. 


Joseph Cotton, Duluth, Minn., prominently identified 
with the Cole-Ryan copper interests legal advisor, will 
open offices the Equitable Building, New York. His Duluth 
offices will also retained. 


Arthur Stevens has just returned Denver after mak- 
ing examinations properties the Idaho Springs district, 

and has left for Salt Lake City where will spend several 

days examining properties Utah for Eastern principals. 


Shover, formerly general superintendent the Brier 
Hill Steel Co., Youngstown, Ohio, and for the past two years 
general manager the Tata Iron and Steel Co., Sakchi, 
India, has resigned and will shortly leave for the United 
States. 


Charles Perin, New York, has sailed for London, going 
thence India. Bombay will present the directors 
the Tata Iron and Steel Co. report the projected 
enlargement the company’s plant Sakchi. Mr. Perin will 
absent about four months. 


Atwater general manager the Broadwater Mills 
Co., Park City, Utah, which operating 600-ton mill 
the complex lead, iron and ores Park City. 
also charge the erection the electrolytic zinc plant for 
the Judge Mining and Smelting Co. Park City. 


James Nelson, who recently resigned superintendent 
the open-hearth department the Carnegie Steel Co.’s 
Ohio works Youngstown, has just been appointed superin- 
tendent the open-hearth and duplex steel departments 
the Algoma Steel Corporation Sault Ste. Marie, Ontario. 

Busey, manager the Penn Mining Co. Campo 
Seco, Calif., returned the mine from San Francisco June 
after attending the trial the smoke-belt farmers against 
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his company for damages. Six the cases were tried 
one hearing the District Court and jury verdict 
dered for defendant half hour. 


Albert Deken, well-known Belgian chemist and metal- 
lurgist, who has been this country the past nine months, 
sailed from New York June his return. was con- 
nected with the steel industry the United States for 
number years, having been chief chemist the Carnegie 
Steel Co. some years ago. 


Territorial Senator Charles Sulzer, former manager and 
present lessee the Sulzer Copper Mines Sulzer, Alaska, 
was nominated the Democrats Alaska run for dele- 
gate Congress against the present incumbent, James 
ersham. Sulzer very popular and will tour interior and 
southwestern Alaska before election. 


Snow, manager Wisconsin Zine Co., Platteville, Wis., 
assumes the duties traffic manager the American Zinc, 
Lead and Smelting Co. July with headquarters St. Louis, 
Mo. George, formerly chief engineer the Wisconsin 
Zine Co. has succeeded the position vacated Mr. Snow. 
Carl Hayden takes the engineering work Mr. George and 
Ned Estabrook takes the geology and field work. 


OBITUARY 

John Stranahan died Boulder, Colo., June aged 
years. Born Connecticut had lived and worked Chi- 


cago and elsewhere before going Colorado. was prom- 
inent the early days Cripple Creek. went Boulder 
1890, and built himself residence Lakewood. 1901 
acquired acres rich tungsten land Lakewood, 
which subsequently became valuable with the rise the price 
the metal. offer $50,000 for portion the ground 
was recently refused him. his earlier days was 
noted for his great size and strength. 


William Nelson Merriam, geologist for the Steel Cor- 
poration, died June 13, Duluth, Minn. Mr. Merriam had 
been poor health for some months, result apoplectic 


stroke. was years age, having been born 1860 
Waupun, Wis. graduated from the University Wis- 
consin. 1882-88 was with Lake Superior Division 


Pre-Cambrian Geology the Geological Survey. 
1889-97 did geological work, mainly the Lake Superior 
region for several companies. 1898 became geologist 
the Minnesota Iron Co. When that company was absorbed 
the Steel Corporation 1901 became chief geologist 
the Oliver Iron Mining Co. Duluth. was member the 
American Historical Association, Mining and Metallurgical 
Society America, American Iron and Steel Institute and 
many other clubs and societies. 


SOCIETIES 


Northwestern University—The department geology will 
conduct geological field course the Lake Superior region 
during August. will devoted largely study the 
Pre-Cambrian rocks with some attention the Pleistocene 
history. 

California Metal Producers’ Association—The second an- 
nual California field meet which will include contests first- 
aid the injured and mine-rescue work will held Sacra- 
mento during the State Fair Sept. expected that 
this meet will attract large crowd and every possible effort 
will made make great success was the meet 
held last September connection with the Panama-Pacific 
Exposition. customary contests this kind, many 
prizes, including cups, medals, cash and merchandise, will 
provided. Robert Kerr chairman the committee 
625 Market St., San Francisco. 


TRADE CATALOGS 


Graphite for Cylinder Lubrication. Joseph Dixon Crucible 

Wagon and Truck Loaders. The Jeffrey Mfg. Co., 
bus, Ohio. Bulletin No. 177. Pp. 24. 6x9 in. 

Tirrill “Equalizing” Tirrill Gas Machine 


Lighting Co., New York. Catalog. Pp. 16. 
4x9 in. 


Gas Machine. 
103 Park Ave., 
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SAN FRANCISCO—June 


Magalia District, Butte County, more active than 
for years past; not boom, but justifiable activity. The 
district, within radius mi. Magalia, has yielded 
large amount gold the past and has the honor hav- 
ing produced the third largest nugget the state’s history. 
The Willard nugget, taken from the claim Red Hill, 
weighed 832 oz., Troy, and was valued $13,312. Another 
weighed 132 oz., and number nuggets from 
weight were also taken out this property. 


Oil Production California fields May amounted 
7,735,306 bbl., average 249,526 bbl. per day, the largest 
daily output recorded since January, 1915, and increase 
bbl. day over April. Total shipments were 8,632,074 
bbl. reducing stocks June 52,126,062 bbl. Fifty wells 
were completed during the month with initial total pro- 
duction 3,651 bbl. per day. There were the end May 
6,807 producing wells: Kern River field, 1,786; Midway-Sun- 
set, 1,545; Coalinga, 853; Los Angeles and Salt Lake, 688; 
Whittier-Fullerton, 587; Ventura and Newhall, 435; McKit- 
trick, 280; Lost Hills-Belridge, 278; Lompoc and Santa Maria, 
238; Summerland, 112; Watsonville, 


The Second Annual California First-Aid and mine-rescue 
field meet will held Sacramento, Calif., during the State 
Fair, Sept. 1916. The meet will held under the 
auspices the California Metal Producers’ Association, 
assisted the Industrial Accident Commission and the 
Bureau Mines. Every effort will made make this 
meet interesting one. Suitable prizes will provided and 
soon the judges are selected, rules governing the contest 
will sent all teams entered, and list practice prob- 
lems will submitted. Entries should sent earliest 
possible date Robert Kerr, secretary, California Metal 
Producers’ Association, 1109 Merchants National Bank Build- 
ing, San Francisco. entries will accepted after Aug. 
except unanimous consent the committee. 


Explosion Missed Holes caused three the 
dents reported California mines the first quarter 
addition the fatalities, several men were seriously 
injured. This record has given Edwin Higgins, chief mine 
inspector, opportunity present some interesting facts and 
suggestions Bulletin relating safety and efficiency 
mines, just issued the Industrial Accident Commission. 
Even the brief reiteration well-known rules would 
use large number California miners. long min- 
ing practised probable that missed holes will 
fired, but the percentage accidents from this cause may 
largely reduced study the literature the subject. 
Bulletin contains also discussion upon “Organization and 
Prosecution Safety Work” and sketches safety devices. 


Downtown Mines Co., Leadville, has finally accomplished 
its unwatering project and busy reopening old workings 
the Penrose mine that have been submerged for nearly nine 
years. examination the workings all the mines bene- 
the pumping will made soon possible. 


Negotiations for Merger the Vindicator Consolidated 
Gold Mining Co., the Cresson, the Goldén Cycle Mining and 
Reduction Co. and the United Gold Mines Co. are under way. 
Such deal would reunite ownership the Golden Cycle mine 
and mill which were separated when the Vindicator company 
purchased the mine. Productions these several companies 
for last year are estimated at: Vindicator, $1,400,000; Golden 
Cycle, $1,200,000; Cresson, $750,000; United Gold Mines, $75,000. 
This week the Golden Cycle company has paid its dividend 
No. 110, being its monthly distribution 2c. per share: 


Market Price for Tungsten Ore was the chief topic dis- 
cussed 10-day suit that terminated June Boulder. 
Hinman Brothers and George Retallack, lessees block 
ground belonging the Wolf Tongue Mining Co., Neder- 
land, brought suit secure $5,500 claimed money due 
them ore produced them and sold under contract the 
company during the last quarter 1915 when the company 
refused pay more than $15 per unit notwithstanding the 
sharp advances prices for tungsten ore during that period. 
Witnesses for the lessees had little difficulty convincing 
the jury that least dozen competitive purchasers were 


Editorial Correspondence 
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paying prices higher than $15 that virtually amounted 
the establishment market quotations. The plaintiffs were 
given judgment for the full amount sought. appeal the 
Supreme Court will probably taken the defendant cor- 
poration which was shown, during the trial, closely 
associated with the Firth Sterling Steel Co. and the Wash- 
ington Ordnance Co. The plaintiffs were backed practi- 
cally every leasing concern the Nederland district. 


the Silverton District, scheelite has recently been identi- 
fied the Bismarck mine; years ago its owner, 
opened what was then supposed calcite vein. Since 
the recent excitement over tungsten took possession the 
district, Mr. Kéhler decided satisfy his wonder the 
unusual weight his calcite having analyzed and thus 
learned his tungstate lime. The Ruby mine the Sil- 
verton district producing about tons hiibnerite 
daily and this concentrated the Yukon mill. the 
adjoining Wolframite property, lessees have opened the Ruby 
vein; while still farther away, Middle Mountain, James 
O’Kelly has disclosed what believes the same vein. 


BUTTE—June 


Hoisting Steam Power has been resumed the High 
Ore mine, account the great demand the compressed- 
air system the Anaconda company for the Butte mines. 
This the deepest all the company mines Butte, the 
shaft being down 3,600 ft. using steam the High Ore 
the air supply will sufficient for the other mines that use 
air for hoisting. 


The End the Strike the Workingmen’s and the Team- 
sters’ Union, after duration just two weeks, was wel- 
comed nearly everybody concerned. The union leaders 
declined deal with the employers’ association. Those 
most affected the strike began feel restless and with 
prospects early settlement sight, the Employers’ 
Association decided that unless the union leaders would agree 
discuss the demands, would take steps relieve the 
situation without the the unions. was 
this point that the more conservative members the unions 
urged conference with the association and result all 
workers have returned their respective jobs the wages 
force before the strike. was agreed discuss, 
future meeting, means stop landlords from raising rents 
and dealers from increasing the cost necessities beyond 
reasonable amounts. 


Rumors Further Consolidation mining interests 
Butte are persistent, the latest being that the Anaconda com- 
pany likely take over the Davis-Daly and the North 
Butte. also the rumor that the Greene-Cananea may 
turned over the Anaconda company. the time the 
general consolidation Butte, which the Anaconda com- 
pany took over the Boston Montana, Butte Boston, Colo- 
rado, Parrot, and later the Heinze properties, the North Butte 


excluded because that company was incorporated under 


the laws the State Minnesota which required the unani- 
mous consent shareholders for sale their properties. 
Since then the laws that state have been changed that 
majority the stockholders can dispose their properties. 
has been surmised that the law that state has been 
changed permit the sale the North Butte and the Greene- 
Cananea, the latter also being incorporated under the laws 
Minnesota. The Tuolumne mine, rumored, will 
taken over either the North Butte the Anaconda com- 
pany. Tuolumne lies between Anaconda and North Butte. 
With the purchase North Butte and Tuolumne, the Ana- 
conda company would own Anaconda Hill, with the exception 
the two claims the Elm Orlu and the Butte Superior. 


Eastern Section Butte District marked 
and the Northern Pacific considering the ex- 
tension spur from its present tracks the Pittsmont 
mine the Tropic and other properties that are now with- 
out railroad facilities. Plans for development the Butte 
Main Range, the Colusa-Leonard Extension, the Butte 
London and the Bullwhacker, will make such spur neces- 
About 200 tons ore day are being hauled from the 
Anaconda company’s Tropic mine the nearest railroad spur 
cost 40c. ton. The Bullwhacker also has haul its 
ore team and will the Butte Main Range which has 
just been taken over the Tuolumne company. the latter 
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property, shaft will sunk from its present depth 700 ft. 
the 1,000-ft. level where crosscuts will run both ways 
explore the property. the Colusa-Leonard Extension, 
the shaft 825 ft. deep and the Tuolumne company plans 
sink the 1,600-ft. level and crosscut. the Butte Lon- 
don property everything ready for further development 
crosscutting the bottom the 1,600-ft. shaft. 


The Butte Ely Copper Co. had somewhat stormy 
annual meeting June when the minority stockholders 
made strenuous but unsuccessful effort force the man- 
agement begin operations the property which adjoins 
the Nevada Consolidated Ely, Nev. The minority represen- 
tatives, however, had only 81,000 shares stock, while the 
majority, represented Attorney Neukom, held 410,000 
shares. Joseph Cotton, Neukom, John Pope and 
Maney were elected directors for the ensuing year. 
The minority put nomination for directors Fred Melcher, 
Goodale, Carroll, Malcolm Gillis and Ben Calkins, 
five well-known Butte men connected with prominent mining 
enterprises here. The minority demanded that the manage- 
ment bring action collect the $100,000 loan and $6,000 back 
interest from the Giroux company; also demanded some action 
the management’s promise begin mining when the 
Goodale calling the management submit report the 
ore reserves was also defeated. The objecting stockholders 
were invited remain the meeting the board direc- 
tors which resolution was adopted demanding the pay- 
ment the $6,000 interest due from the Giroux company 
nothing was done about demanding the principal the loan. 
General Manager Gray reported that mining had been 
done the proposed agreement with the Nevada Consolidated 
had not been consummated because the Nevada company has 
been carrying its mining operations between the Eureka 
and Liberty pits and had not found necessary enlarge its 
pit area during the year. 


WALLACE, IDAHO—June 


Zine Plant may erected the Spokane 
River short distance below Spokane where 20,000 hp. 
available. For several weeks representative syndicate, 
composed both Western and Eastern men, has care- 
ful investigation the present production zinc the 
Ceur d’Alene district and close estimate the probable 
production within the next months. His conclusion that 
the end the period stated this district will turning 
out approximately 850-tons shipping ore and concentrates 
per day. The success the Anaconda company the elec- 
trolytic treatment ore, and particularly its success 
handling the complex ore the Douglas mine, which the 
company now developing Pine Creek section the 
Ceur d’Alene district, certain bring about radical 
change the manner and place treatment zinc ores 
the northwest. present all the zine ore from this district 
goes Kansas, Oklahoma and Eastern smelteries, which have 
the advantage natural gas cheap fuel. understood 
that the Anaconda company’s new plant Great Falls, Mont., 
will have little, any, more capacity than will required 
for the product its own mines. The promoters the pro- 
posed plant the Spokane River figure that with the splen- 
did water power they hold and the advantage low freight 
rate from the mines, probably $1.50 per ton, they will 
able compete successfully with the distant smel- 
ters who are limited the old processes the absence 
cheap water power. 


SALT LAKE CITY—June 


Electrification the Bingham Garfield Ry. under 
consideration, though appropriation for the work has yet 
been made. This railroad, being subsidiary Utah Copper 
Co., transports most the Bingham production that 
goes Garfield. 


The Geological Survey taking steps toward making 
the much desired survey the Cottonwood and American 
Fork mining district, although the sundry civil bill upon 
which this work dependent has not yet been passed. Mean- 
time, Butler and Hintze, the Survey are this 
city, and few days leave for the district. 


The Utah Ore Sampling Co. erect another plant 
Murray take care increased shipments. The new plant 
will close the old one. present the sampler 
handling average 500 tons day. The new plant 
which work will started the near future intended 
double the capacity. The addition should prove interest 
shippers because will cut down much waiting for cars 
take their turn sampling, present. Silver City the 


sampler running nearly capacity, having handled 
greatly increased tonnage since shipments from Tintic have 
The Park City sampler this company 


been heavier. 
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also active operation. The three samplers together are 
handling the largest tonnage the history the company, 
These are the only important custom sampling mills Utah, 
though sampling facilities also exist all the smelting plants, 


PASO, 


The Arizona Smelting Situation becoming serious. Many 
small shippers who have not contracts with the smelters are 
being forced close down curtail their operations 
account the smelters not being able handle the 
There have been cases where men have bought leased prop- 
erties and had their first shipments turned down. some 
instances shipments have merely been limited, but others 
all new ores are refused, owing the inability the part 
the smelters handle larger tonnages until certain exten- 
sions have been made. Most the smelters have long- 
standing contracts with the more prominent producers; the 
latter have greatly increased their output within the last 
year, besides which there has been general increase the 
amount custom ore offered. The smelters, however, are 
doing everything possible take care the increase 
ness. The smelteries Hayden, Miami and Douglas are ali 
making extensions and the Paso smeltery will put into 
operation five old lead furnaces soon they are suffi- 
ciently repaired. The old Sasco smeltery has been purchased 
the American Smelting and Refining Co. and blown in. 
Efforts are being made revive the old Pioneer plant 
Sahuarita, and the smeltery the Swansea mine Yuma 
County. There talk custom plant Prescott and 
custom lead stack Wickenburg. The latter particularly 
needed there are lead-smelting plants nearer than 
Paso, and the Needles where capacity limited. 


VIRGINIA, 


Representatives have been organizing the 
miners the Virginia district for the past week and 
claim have several hundred already enrolled. The miners 
the Miller and the St. James mines Aurora, the east- 
ern Mesabi, went out strike two weeks ago, but some 
them have returned their places. Haywood, secre- 
tary-treasurer the Industrial Workers the World, who 
was formerly connected with the Western Federation Min- 
ers, and Scarlet, Chicago, who was prominent the 
Paterson, J., strike two years ago, have assumed charge 
Aurora district marched Eveleth, Gilbert and Virginia 
enlisting recruits. There was little trouble the Genoa 
mine, the Oliver Iron Mining Co., but serious violence 
resulted. None the miners there joined the union. The 
strike leaders claim that they will soon have every mine 
the Virginia district shut tight, but the mine officials state 
that this will not the case. All the mines here are still 
operating, although many the miners have left their work. 
Fearing that there might violence, all the saloons 
Virginia were closed orders the city commission. There 
are saloons Hibbing, Chisholm and some the smaller 
towns, having been put out business when old Indian 
treaty was enforced this year. The strike leaders have been 
asked leave the city but they have refused depart. 
mass. meeting about 1,000 citizens was held Virginia, 
Friday night, and the police ,will given every support 
trouble started. The demands the men who are striking 
are follows: (1) scale $3.50 for work underground 
wet places, dry places and $2.75 surface; (2) 8-hr. 
working day, miners enter and leave the mine company 
time; (3) semimonthly paydays; (4) immediate payment when 
miner quits; (5) abolishing Saturday night shift mines 
where has not been discontinued, the miners paid for 
the shift; (6) abolishing overtime work, payment double 
prices for overtime. The miners throughout the entire Lake 
Superior district were granted 8-hr. day several years ago, 
but not from “collar collar,” the miners going and 
from their places from the collar their own time. 

(Later)—Mesabi Range strike has become more serious 
All underground mines Biwabik and Aurora are idle. Most 
those Virginia, Gilbert and Eveleth are closed work- 
ing with small forces. Operators may decide close all 
underground mines district. 


JOPLIN—June 


Production Above Normal again being recorded this 
district, after two weeks curtailed output account 
refusal the Brotherhood Hoister Engineers abide 
50c. cut wages the first June. While number the 
striking hoistermen are still out, places have been filled 
virtually all the mines. The sheet-ground mines the 
North Webb City section, which were down for week and 
half, are all operating again, with new hoistermen. Mine 
managers state they are not getting quite good 
with the old hoistermen, but believe they will soon. 
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The Minin News 
ALASKA Pima County 


GRANBY (Hadley)—Boyle Bros., Spokane, are diamond- 
drilling here for the Granby company. 

THANE DEVELOPMENT CO. (Juneau)—Organized 
Thane, manager Alaska Gastineau, develop 
Alaskan and Canadian properties. 

ALASKA-ENDICOTT MINING AND MILLING CO. (Juneau) 
Aldrich, Spokane, directing summer work prop- 
erty Endicott Arm, Berner’s Bay region. 

McKINLEY LAKE (Cordova)—George Hazelet has 
bonded this quartz property for Eastern men; engineer will 
examine this summer. Claims situated mi. from Cordova 
and mi. from Copper River Northwestern Ry. 


ARIZONA 
Cochise County 


KILMURRY-MORGAN (Bowie)—An 8-ft. orebody disclosed 
shaft now down 121 ft. 

FLUORINE (Pearce)—C. Brown and associates 
ponded this mine for $135,000 from William Mitchel. 


BOWIE MINES DEVELOPMENT CO. (Bowie)—New com- 
pany may build 50-ton mill old Buckeye silver-lead mine. 


BLACK PRINCE (Johnson)—New 100-hp. boiler place 
and stations cut for three new pumps handle water from 
ninth level. 

APACHE PASS GOLD MINING CO. (Bowie)—Incorporated 
develop old Quillian mine, comprising claims and hav- 
ing two-stamp mill. Free-milling gold ore, but silver-lead 
ore carrying gold recently opened new tunnel. 
Jaque, secretary. 


Gila County 


INTERNATIONAL (Miami)—Adding third reverberatory. 

MIAMI MOTHER LODE MINING CO. (Miami)—Incorpor- 
ated acquire Mother Lode Extension, Five Points and Wil- 
liam Schafer copper groups, 1,140 acres. William Schafer, 
manager. 

OLD DOMINION (Globe)—Pumping 6,500,000 gal. water 
per day; lowest year. Increase production 3,400,- 
000 copper per month having flotation concentrates 
treated reverberatories International smeltery. Favor- 
able developments depth Old Dominion, and United 
mine, 1,600 level, high-grade ore was recently dis- 
closed. 


Maricopa County 


MORMON GIRL (Cave Creek)—Resumed development; 
several shipments made. 

PATCH (Peoria)—Taking out high-grade tungsten 
ore from claims purchased from Butler and Martin. 

MAX-DELTA (Phcenix)—Developing gold property south 
Phenix; Jennings, superintendent; men employed. 

GARDINER NESS (Peoria)—Making preparations in- 
stall concentrator tungsten property Tule Creek. Ore 
carries tantalum also. 

JOHN ASHER (Peoria) —Shipping 
ver ore; sorting out molybdenum and vanadium ore also for 
shipment Los Angeles, Calif., where will treated. 


Mohave County 


ARGO (Oatman)—Shaft reached 555 ft. days’ sinking; 
being continued 600 level. 

GILT EDGE (Oatman)—Shaft 300 ft.; water encoun- 
tered; pump ordered from Denver. 

OATMAN PIONEER (Oatman)—Good ore reported south 
drift 400-ft. level. Dawson, manager. 

OATMAN BELL (Oatman)—Machinery installed and shaft 
ft. Lester Dull, Colorado, interested. 

BLACK RANGE (Oatman)—Six feet ore opened 300- 
ft. Pump now installed will prevent further delay 
from water. 


OATMAN GOLD GROUP MINES 
ated Shoemaker and Philadelphia men develop 
group the Times section. 

OATMAN UNITED (Oatman)—Shaft down 110 ft. with tem- 
porary hoist. New headframe being wired for electricity 
used with new hoist. 


TOM REED (Oatinan)—Reported discovery rich ore 
1,400-ft. level, the deepest working the mine and district; 
vein width said ft. 

ARIZONA CENTRAL (Oatman)—Charles Knox, Tono- 
ah, and Eastern men are developing this property, adjoining 
nited Eastern. Shaft down 100 ft. 

BIG JIM (Oatman)—On 485 level, face east drift fine 

ore. Sinking 600 ft. being considered. Jafet Lindeberg, 
San Francisco and Alaska, has taken important interest. 


ARIZONA-BUTTE MINES CO. mill 
treat zinc-lead-gold-silver ore the Banner and other Stock- 
ton Hill mines Cerbat Mountains. Mill equipment includes 
Blake crusher, Denver rolls, Huntington mill, Butchart and 
Wilfley tables, Steffy pulsating screens, Delano deslimers, 
and 75-hp. gasoline engine. Steffy, mill constructor. 
Henry Crowther, manager. 


IMPERIAL COPPER CO. (Redrock)—Court awarded flue 
dust and old slag Sasco smeltery company, rejecting 
claims creditors Southern Arizona Smelting Co. Both 
corporations bankrupt. 

GOULD (Tucson)—Optioned American and 
Refining Co. secure flux for Sasco smeltery. Same company 
reported have optioned Copper Mountain group, mi. 
south Ajo. 


Yavapai County 


STAR (Walker)—W. Comer has resumed development; 
shaft down 100 ft., 3-ft. body $15 ore. 

DUNDEE-ARIZONA (Jerome)—New hoist and 
installed. Shaft now 200 ft.; will continued 900 ft. 

HOMESTEAD (Walker)—Recently purchased New York 
syndicate from Mrs. Milliken. Hoist and other machin- 
ery being placed. 


KING MINING 2-ft. 
vein high-grade ore Davis group, Tule Creek district; 
Getchell president. 

WHITE HORSE (Mayer)—Mine Black district, 
sold Willard Bondurant, Los Angeles. Deep develop- 
ment will undertaken. 


KEYSTONE (Prescott)—San Francisco operators negotiat- 
ing for purchase Dos Oris, Raven, Buzzard, and Mark 
Twain claim Hassayampa river. 

WHITE SPAR (Prescott)—Sold Moynahan, form- 
erly mine inspector Colorado; arranging for immediate 
operations. Property Hassayampa River. 

JEROME VERDE (Jerome)—Columbia shaft being en- 
larged three compartments and deepened; 112-hp. hoist 
compressor installed. Harper, superin- 
endent. 


YORK (Yarnell)—Sold San Francisco men; new 
hoist, compressor and other equipment ordered; several build- 
ings going up; large force will soon put work this 
gold mine; has 400-ft. shaft. 

CLIMAX (Prescott)—Lens telluride ore, running high 
$600 gold, has been cut. Company has also taken over old 
Catoctin group mines Hassayampa River; will unwater 
and install new hoist. 


CALIFORNIA 
Amador County 


SUTTER CREEK MINING CO. (Sutter 
ing old Poundstone mine East belt, mi. from Sutter 
Creek; reopening old shaft north main shaft. 


WILDMAN-MAHONEY-LINCOLN (Sutter Creek)—Report- 
option these properties, believed the interests 
Consolidated Amador Mining Co. which owns Old Eureka. 

CONSOLIDATED AMADOR (Sutter Creek)—Transformers 
installed, hoist and compressor connected, pumps connected 
but initial unwatering shaft will proceed with 

aler. 


SOUTH EUREKA (Sutter Creek)—Ten stamps Oneida 
mill dropping ore from lower workings Oneida. Large 
ore reserves opened east main South Eureka workings. 
Eighty stamps dropping South Eureka ore. Schmal, 
superintendent. 

Batte County 

MANGANESE DEPOSITS Clipper Mills being mined 
Noble Electric Steel Co.; motor trucks hauling ore 
Oroville. 

SMITH-UNDERSTOCK (Quartz)—On west branch Butte 
Creek, rich ore found end 120-ft. crosscut. Title 
dispute present. 

ZENITH CHROME MINING CO. (Forbestown)—New de- 
posit chrome being worked. Reported that company em- 
ploys motor trucks hauling ore Oroville. Company has 
purchased another chrome deposit near Swayne. 


ORO DREDGING CO. (San Francisco) Prospected 
gravel Butte Creek, near Chico, adjoining Pacific Gold 
Dredging Co. about 336 acres and includes the lands 
McLaughlin, Beck, Polk, Perley and Crouch. Charles 
Helman, manager. 


Calaveras County 
GOLD CLIFF (Angels Camp)—Reported rich strike made 
1,600 level. New drift being opened 1,800 level. 
Martin, superintendent. 


CALAVERAS MINING CO. (Angels Camp)—New 
electric motor will installed for air compressor. Exten- 
sive development progress. 


Eldorado County 
WOODLAWN (Eldorado)—New owners will reopen. 


CHURCH UNION (Eldorado)—Preparations being made for 
resumption San Francisco purchasers. 


MONTEZUMA vertical shaft has reached 
830 ft. Drifting the 500 and 800 levels progress. the 
500, large orebodies reported, averaging about per ton. 
Vein 800 ribbon quartz the foot-wall side, running 
about $10 per ton; white quartz hanging-wall side low 
grade. Property owned Heald and being developed 
California Exploration Co. under direction Albert Burch, 
San Francisco. Mill may installed. 
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Inyo County 


CUSTER (Darwin)—Shipping some high-grade copper ore, 
its main workings are lead-silver zone Darwin 
district. Installing new hoist and compressor. 


Kern County 


POTASH NEAR KANE SPRINGS reported; number 
claims have been located Randsburg men. 


GARLOCK-GOLER district again active. Old tunnel 
reopened Maples, Biddle and Weaver who encountered 
large quartz vein carying some ore assaying $56 per ton 
gold, silver and copper; expect ship Selby. Re- 
ported strike caused small rush district. this region, 
about years ago, much placer gold was recovered. Camps 
were deserted when the Yellow Aster Randsburg was dis- 
covered. 

Nevada County 


IRELAN (Nevada City)—Strike high-grade ore this 
property attracting attention prospectors Alleghany dis- 
trict. Ore contains arsenical sulphurets. 


CALIFORNIA copper mine being re- 
opened Partridge Johnson, San Francisco. Martin 


Rourke manager. 
San Bernardino County 


TUNGSTEN MINING still active notwithstanding de- 
crease price the ore. Several important discoveries have 
been made recently area between Atolia and 
Tungsten belt extended mi. east and west Atolia and 
mi. north and south. Atolia Mining Co. curtailed produc- 
tion but total output independent producers amounts 
more than 100 tons day. 


Shasta County 
HEROULT SMELTERY reported have resumed smelt- 
ing ores. Supply manganese temporar- 
ily curtailed, during which period iron ore from Heroult mines 
kept plant going. Fifteen carloads iron shipped East. 


MAMMOTH (Kennett)—Reported that purchase Stowell 
group has been completed for $96,000, which included $13,000 
delinquent tax claims. 


Tuolumne County 


(Jamestown)—High-grade ore 
disclosed the Dutch, closely upon recent strike 
the App. Mill treating over 200 tons per day. 


Peak Mining Co. bond. James Diamond and Garner, 
former owners, and Robert Pierson who promoted the deal 
retain interest. Development being done under contract 
Barney Whitaker and others. John Mocine, superintendent. 


COLORADO 
Clear Creek County 


BOLTHOFF (Dumont)—Ground being broken for 25-ton 
mill, following tests. 


NEW ERA (Freeland)—Being developed under lease 
Gilman. Mill operation. 


HUMBOLDT (Idaho Springs)—This Ute Creek property will 
reopened the owner, John Wallace. 


CONCRETE (Idaho Springs)—The crosscut has been com- 
pleted and west heading being advanced the vein. 
will made with the bottom the Concrete 
shaft. 


EDGAR (Idaho Springs)—Being developed Nankervis 
and associates Idaho Springs. Vein opened Big Five 
tunnel 2,800 ft. from portal. West heading advanced 280 ft. 
milling ore tested recently Newton mill con- 
worth about $60 ton. Pockets smelting ore 
also opened. 


LAKE (Idaho Springs)—Being developed below the Big 
Five tunnel level Leasing Co. which George 
Kimball manager. Block ground below old Moser and 
Kline lease being opened two levels with favorable re- 
sults; vein ft. wide and averages about $15 ton. Shaft 
will sunk additional 100 ft. and new skip installed 
replace bucket. 


Gunnison County 


VULCAN MINES AND SMELTER CO. 
Vulcan, Good Hope and Mammoth Chimney mines, southwest 
Gunnison City. Vulcan shaft repaired and water now low- 
ered 500-ft. level. Shaft 700 ft. deep. Small copper- 
matting furnace installed recently treat dump ore and 
later, mine ore. Auto truck will used for hauling. 


Lake County 


WESTERN ZINC MINING AND REDUCING CO. (Leadville) 
—Preparing foundations for four more zinc-oxide furnaces; 
eight present battery. 


San Juan County 


SILVER LAKE (Silverton)—Two kinds ore now mined 
lessees, sulphide ore carrying copper and lead, and gold 
quartz ore. Underground development will pushed vigor- 
ously during summer. 


San Miguel County 
SHIPMENTS FROM TELLURIDE for May amounted 120 


principal shippers were: cars; 
Union, cars; Liberty Bell, 11; Columbia Leasing, cars. 


SANTA CRUZ (Ophir)—Being developed Wichmann and 
Myers. Test shipments made Salida. 


IMES (Sawpit)—Recent development highly encouraging. 
vein ft. wide, assaying from $40 
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Teller County 


ROOSEVELT DRAINAGE TUNNEL flow was 14,065 gal. per 
min. June 


ELKTON (Elkton)—Overwinding caused death Roy 
North and serious injury another miner June 


ALBERT-BEACON GOLD MINING CO. (Cripple Creek)— 
Incorporated work Prince. Albert mine Beacon Hill, 
Frank Vetter, president and manager. 


GOLD SOVEREIGN (Cripple Creek)—On 1,400 level, Union 
Leasing Co. has shipped $30 ore from recent strike. William 
Reed, lessee, has completed mill for treating the dump. 


NEW ERA LEASING CO. (Cripple Creek)—Formed 
James Burns work Minnehaha claim Jennie Sample 
company. above level will extended, 
Edward Arthur,. superintendent. 


IDAHO 
Blaine County 


El. ORO (Soldier)—Operations resumed this mine and 
mill. Charles Smith, manager. 


Shoshone County 


NORTHERN LIGHT (Kellogg)—Shaft sunk this Pine 
Creek property 400 ft.; crosscut being run two veins 
opened the 200 level. 


CONSOLIDATED MARSH MINES CO. (Burke)—To or- 
ganized acquire Marsh Mining Co., the Green Mountain 
now controlled Marsh, and perhaps some additional proper- 
ties. Marsh’s new executive committee Lee, 
Duluth, Edward Pohlman, Spokane, and Greenough, 
Wallace. New company will have 2,000,000 shares, par; 
old company has 1,450,000 shares outstanding. Share for share 
exchange; remainder offered shareholders first, then 
underwriting syndicate. 


STEWART (Kellogg)—Stockholders will meet Kellogg 
July consider increasing capital stock from 1,250,000 
shares 3,000,000. Additional stock used for acquisi- 
tion new mining property; two properties favorably re- 
ported company’s engineers. Stewart mine practically 
exhausted. Operations now limited the Coeur d’Alene De- 
velopment Co., control which was recently secured; adjoins 
the Stewart. About tons ore per day being produced, 
concentrated under contract Sweeney mill. 


MICHIGAN 
Copper 


TAMARACK (Calumet)—Ore production last month was 
over 40,000 tons; increase 3,000 tons. 


FRANKLIN (Demmon)—Made remarkable increase ton- 
nage May, increasing 154 cars 553 cars 


OSCEOLA CONSOLIDATED (Osceola)—Production from 
Kearsarge end mine showing slight increase furnishing 
2,318 cars May; tonnage from old Osceola about average. 


Iron 


ATHENS (Negaunee)—Shaft down over 1,600 First 
station will cut 1,850 ft. Shaft will sunk 2,600 
ft.; will deepest vertical iron-mine shaft the country. 
Ore struck unexpectedly shaft about 1,550 ft. Over 
500 tons ore from shaft now stock. Sinking rate 
120 ft. per month. Cage being used place buck- 
ets. Shaft circular the depth 1,000 ft. and con- 
creted that point; below rectangular will 
concreted later. Steel bearers being put every 100 ft., 
and ft. concrete each side. This will aid concreting 
later; concrete will poured from number points and 
there will delays waiting for concrete set. Shaft 
should bottomed about first year. 


MINNESOTA 
Mesabi Range 


BRUNT (Mountain Iron)—A duplex Bury air compressor, 
capacity 300 cu.ft. per min., will installed. 

SHERIDAN (Hibbing)—Stripping operations nearing com- 
pletion after two years’ work. Overburden dumped into Car- 
son Lake, drained for the purpose. Stripping will probably 
completed Sept. and some ore moved this season. 


MISSOURI 


Joplin District 


EVANS-HALL-SOY (Duenweg)—New mill started Orr 
land. Steam-driven plant; sludge department. 

TRENT (Granby)—Drilling campaign shows sheet-ground 
orebody from 250 278 ft. Lease owners, Underwood 
Benintendi, will erect large mill. 

BARRETT (Duenweg)—Jones Gipson erecting 500-ton 
mill recently prospected tract. Sludge unit operated 
separate engine. Concrete base for all machinery. 

RAMAGE (Joplin)—Mine No. West Joplin camp 
closed for improvements, including Dorr thickener, sand jig, 
Henry screen and five more sludge tables. Now have tables. 

GOTHAM producing from old Carnation 
lease. New steam-driven mill with built-in sludge depart- 


Soft-ground formation 200 ft. and sheet-ground 


215 ft. being worked. 


ROLLAMO (Webb City)—Tailing mill recently produced 
tons concentrates hr.; district’s record for tailing 
plant. Handling 1,200 tons daily three 8-hr. shifts. May 
install more tables. 


MASCOT (Granby)—Sold Underwood Benintendi 
American Lead and Smelting Co. for $55,000. Consists 
68-acre lease and concentrating plant, near 
Steady producer for number 


erties recently taken over. 
vears. 


j 
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MONTANA 
Beaverhead County 


(Bannack)—Employing men development 
Another crew men will complete 
40-ton mill. Unoptioned portion Golden Leaf group being 
worked Mr. Dunn, original owner. 


Fergus County 


ARNES KING (Butte)—Reports ore mined May 
Moccasin mine was 3,779 tons yielding $28,000 bullion; 
per ton $7.41, increase $1.04 over April. Piegan 
Gloster produced 2,178 tons bullion $10,000; yield per 
ton, Week’s shut-down announced for repairs both 
mines. Shannon ready for stoping. Aérial tramway 
from mine Piegan Gloster mill under construction. 


Granite County 


BROOKLYN (Maxville)—Important strike this old cop- 
per-silver mine crosscut vertical depth 280 ft. Vein 
ft. wide. About tons being extracted daily course 
development. About six months ago property was taken over 
Spokane, Wash., men; 100-ton mill will soon ready. 


Jefferson County 


MONTANA CITY DISTRICT, few miles south 
Helena, John Stevenson has bonded copper-silver-gold prop- 
erty Vancouver men. Vein ft. wide, $12 $14 per ton, 
ore dump. may erect small mill. 

MOOSE MOUNTAIN COPPER CO. (Corbin)—Three high- 
grade copper-lead-zinc-silver veins being developed; tunnel 
1,400 ft. 


Lewis and Clark County 


SUNSHINE (Helena)—Owned principal stockholders 
Gravel Mining Co.; shaft being sunk. Plans begin 
shipping copper-gold ore immediately and install ma- 
chinery. 

SCRATCH GRAVEL MINING CO. (Helena) President 
Cullen announces shipments from now will net 
$30,000 per month; about 2,000 tons have been shipped 
East Helena smeltery, netting average $2,300 for 40-ton 
ear. Most this ore came from development work. 


Phillips County 


BEAVER CREEK MINING CO. (Butte)—Syndicate 
Butte men, headed Bruce, Butte Superior com- 
pany, acquired control this property Little Rocky dis- 
trict, near southern edge Fort Belknap Indian reservation. 
Low-grade gold deposit, developed 1,400 ft. tunnels 
and drifts; winze recently opened rock. Equipped with 
300-ton cyanide plant. said that 200,000 tons ore 
out. Syndicate add new mill equipment costing 
50,000. 


Silver Bow County 


EAST BUTTE EXTENSION (Butte)—On 250 level, No. 
shaft, vein opened leasers. 

EAST BUTTE (Butte)—May production, 1,517,440 lb. cop- 
per. Nearly 20,000 tons ore being hoisted per month. 

BUTTE GREAT FALLS (Butte)—Crosscut 500 level 
has not yet reached Genevieve vein. Drifting vein 
showing good orebody. 

ANACONDA increase output its Butte 
mines about 30,000 tons month putting four additional 
shifts per month. Mines will operate Sunday nights 
well Saturday nights. now company has been run- 


ning mines only days out each month, plan that was 


outgrowth curtailment two years ago. New plan will in- 
copper production 2,000,000 3,000,000 lb. per month. 


NEVADA 
Clark County 


INGOMAR (Goodsprings)—Lakeview Mining Co., Samuel 
Arentz, manager, has bond this claim situated high 
limestone cliffs; ore typical zinc carbonate section sent 
through 500 ft. No. pipe angle 45° plat- 
form and chute where loaded burros and packed 1,000 
ft. road; then hauled tractors Roach, Nev. Can pro- 
duce steadily while zine price high. 


Elko County 


DELANO (Contact)—Employing men and shipping three 
cars copper ore per week. Heavier equipment added and 
production increased. 

RUBY FRANKLIN MINES CO. (Tobar)—This new com- 
pany will operate group eight claims, mi. from 
Tobar. Hansen, 1119 Boston Bldg., Salt Lake City, 
Utah, secretary. 


Esmeralda County 


BUTTE GOLDFIELD (Goldfield)—Hargrove Cormack 
lease recently shipped car lead-silver ore, averaging $35 
per ton, from this property Gold Mountain. 

RAY (Goldfield)—Carload machinery, including hoist, 
compressor, being hauled these copper claims. Devel- 
opments encouraging. Shaft down 200 ft.; men employed. 

JUMBO EXTENSION (Goldfield)—May profit amounted 
$31,250. Production was 2,850 dry tons, gross value $91,500. 
Sampling, freight and treatment costs were $32,250; smelter 
loss, $10,500; operating expense, $17,500. 


Humboldt County 


BULL CON CAROLINE (Golconda)—Shipping two cars per 
week. Ore averages about copper. 

RYE PATCH (Rye Patch)—Consolidation old Alpha and 
Silver Bell properties. Sulphide zone will prospected 
diamond drilling. 

SEVEN TROUGHS COALITION (Seven Troughs)—For year 
ended Apr. 30, 1916: Ore returns amounted $335,735; direct 
operating expense, $214,561; administrative and general ex- 
pense, $26,574; $98,977. 
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County 


PIOCHE ORE SHIPMENTS for fortnight ended June 
were approximately 9,000 tons from six although 
about nine-tenths tonnage was from Prince Consolidated. 


Mineral County 


LUNING ORE SHIPMENTS from properties, now operat- 
ing district, average 100 tons daily, the majority carrying 


Nye County 


TONOPAH ORE SHIPMENTS for week ended June 
amounted 9,217 tons, valued $185,766, compared with 
8,778 tons for week previous. Producers were: Tonopah Bel- 
mont, 2,802 tons; Tonopah Mining, 2,550; Tonopah Extension, 
1,850; Jim Butler, 750; West End, 630; Rescue-Eula, 210; Hali- 
fax, 160; North Star, 55; miscellaneous, 210 tons. 

MACNAMARA (Tonopah)—Stoping suspended pending con- 
nection with Red Plume workings Tonopah Mining Co. 
for better ventilation. 


BLACK MAMMOTH (Manhattan)—Under bond Record 
Lode Mining Co. Incline shaft now down 100-ft. level 
with ore showing. 

ROUND MOUNTAIN (Round Mountain)—With additional 
water recently acquired, both the Jet Creek and Jefferson- 
Shoshone lines are sluicing three shifts. Returns date 
indicate profitable season. 


Storey County 


SIERRA NEVADA (Virginia)—On 2,400 level continued re- 
opening east crosscut; 2,500 level saved tons, $17.74. 

MEXICAN (Virginia)—On 2,500 level north drift advanced 
61-ft. point, face porphyry and quartz low assay. 
Mexican mill crushed 456 tons custom ore, average $38.39. 

COMSTOCK PUMPING ASSOCIATION (Virginia)—Sierra 
Nevada, Mexican and Union shaft repaired 115-ft. point 
below 2,500 level. shaft preparing put new pump- 
discharge column below 2,000 level. 

UNION CON (Virginia)—Ore extraction, 389 tons. From 
2,400 level tons, $42.45; 195 tons, $48.75; from 2,500 level 
108 tons, $19.24. 2,700 level north drift advanced 46- 
ft. point, face porphyry and quartz. 

CROWN POINT-BELCHER (Gold Hill)—Work continued 
300 level, cars ore saved; work below that level 
account gas from recent fire. Jacket mill ran days 
dump rock, received 389 tons, shipped bullion. 

OPHIR out west crosscut 2,400 
level ft.; started and advanced ft. northwest drift; 
in. quartz face, assaying $20. 2,500 level main 
north lateral drift repaired 110 ft. 830-ft. point; 2,700 
level, north drift extended ft. 32-ft. point, face quartz. 


NEW MEXICO 


RATE ZINC SHIPMENTS not exceeding $50 per ton 
value from Magdalena East St. Louis, $5.75 per ton. Excess 
collected Santa Ry. from Granby Mining and Smelting 
Co. November, 1915, ordered returned Interstate Com- 
merce Commission. 


Grant County 


centrate, containing some gold and silver. 

MILLS (Pinos Altos)—New headframe built; shaft retim- 
16-in. streak ore 100-ft. level carries gold, silver 
and 

CHINO (Hurley)—Estimated May production, 6,491,000 Ib. 
copper. Mill treating 2,000 tons per day more than average 
last year, over 9,000 tons daily. 


Otero County 


LUZ, new gold camp, attracting attention. Tung- 
sten and copper have also been found. 

GARNET (Jarilla)—-Sold William and War- 
nock, Paso; will develop. 

IRON KING (Jarilla)—J. Parker and Winchester Cooley, 
leasers, will resume and will ship daily about carloads 
iron ore Colorado Fuel and Iron Co., Pueblo, 

010. 
Sierra County 


BRUSH (Kingston)—Work resumed under manage- 
ment John Moffitt, Paso. 

ERNESTINE (Mogollon)—Installation large, double- 
drum, electric hoist completed. Skips now used. 

EBERLE (Mogollon)—Being developed the Oaks Co., 
Alma, Last shipment, tons, averaging $17. 

ROSEDALE GOLD (Rosedale)—Operations will resumed 
and mill rebuilt; Norvelle, Terre Haute, Ind., owner. 

MINTOE SILVER-LEAD MINING (Hermosa)—Lead ore, 
running oz. silver ton, opened; five carloads already 


dump. 
OREGON 
Grant County 

COMPTON MINES (Susanville)—Platinum reported 
this gold-silver mine. The 140-ft. shaft and 175-ft. drift 
showed good gold and silver assays; tunnel started cut 
vein 400 ft. below shaft bottom disclosed blind lead that 
gave assay $4.40 gold and 1.10 oz. platinum. .O. Bennett, 
Wallace, Idaho, president. 


Josephine County 

ANDERSON (Kerby)—This placer averaging $1,000 sold 
and platinum every days. 

WALDO (Waldo)—Many improvements made; preparing 
for extensive working this placer during coming season. 

CALIFORNIA MANGANESE company gathering chromic 
iron ore from eight prospecting camps hills surrounding 
Kerby. Ore hauled mi. auto-trucks railroad 
Waters Creek. More than 1,000 tons ready for shipment. 
Chrome output Josephine County for 1916 will exceed all 
previous records. 


| — 
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PENNSYLVANIA 


CAMBRIA STEEL soon new blast fur- 
nace Franklin department complete, two new openhearth 
furnaces will erected; cost about $200,000; will add 300 tons 
steel the present daily capacity about 2,700 tons. More 
furnaces planned the lower Cambria mills. 


TENNESSEE 


CHATATA ZINC MINING AND MILLING CO. 
Contemplates erecting mill old mine the Ashe- 
ville company. Incline shaft, 280 ft., ore. Streckler, 
524 St. James Bldg., Chattanooga, Tenn., manager. 


UTAH 
Beaver County 


BEAVER COPPER (Milford)—Shaft sinking being done 
low-grade ore. 

BEAVER LAKE METALS (Milford)—Two drills work 
sinking shaft 100-ft. level. 

SOUTH UTAH (Newhouse)—Leasing company understood 
making profit. Possible that flotation may make the 
mine profitable. 


Iron County 


CAR HEMATITE from the Iron Mountain deposits 
shipped East for experimental purposes. The deposits 
Iron Springs and south contain immense tonnage hema- 
tite and magnetite; utilization only question time. 
There are coal deposits Parowan range, mi. east. The 
nearest railroad point present over mi. 


Piute County 


INCREASED ACTIVITY and near Marysvale; new alu- 
nite discoveries made. Residents Marysvale approved $16,- 
000 bond issue for water system. 

BUCKSKIN MOUNTAIN COPPER (Marysvale)—Shipping 
ore accumulated the dump. Will hauled Marysvale. 

FLORENCE MINING AND MILLING site 
secured Sevier River bottom, mile from Marysvale. 

DEER TRAIL (Marysvale)—Ore good grade opened 
tunnel 1,800 ft. There tonnage milling ore, and mill 
may built. Property near mouth Cottonwood Cafion, 
mi. from Marysvale, and near the potash plant the Mineral 
Products Co. 

MINERAL PRODUCTS (Marysvale)—Treating 100 tons 
alunite daily. Some changes and improvements mill being 
made reduce dust losses from kiln and drying room. The 
large alunite vein has been followed 1,000 ft. tunnel, 
and now from ft. wide. Company planning erec- 
tion houses for employees. 


Salt Lake County 


SHIPMENTS FROM ALTA four cars more daily 
being made, the South Hecla being heaviest shipper. Michi- 
gan-Utah, Wasatch Mines, Alta Consolidated, Albion and 
Sells also shipping. 

CONGOR forty tons being shipped 
daily from 120-ft. level. 

MICHIGAN-UTAH (Alta)—About tons daily being 
shipped lessees from above the Cleaves tunnel and Grizzly 
workings. Indebtedness much reduced. 

ALBION (Alta)—High-grade ore marketed from upper 
workings. Both shipping and milling ore opened. Crushing 
machinery, jigs and concentrating tables will installed 
treat the latter. 

SOUTH HECLA (Alta)—Reported strike 900-ft. level, 
2.000 ft. from Quincy tunnel. Ore opened South 
Hecla Extension, which drifting for its own ground. New 
strike under lease the South Hecla Extension. 


Summit County 


SILVER KING CONSOLIDATED (Park City)—Quarterly 
dividend $63,750 declared, making total date $942,372. Ship- 
ing tons daily first-class ore. Work new mill and 
other improvements progressing. 

JUDGE MINING AND SMELTING (Park City)—Recent 
tailings from flotation plant carry 0.1 0.4% and 1.6 
1.8% Zn. Flotation concentrates tabled for lead and zinc 
separation, the tailings from this separation being returned 
and separate cell for lead product. 


Tooele County 


OPHIR AND DRY CANON districts are active. More leas- 
ing than some time, and heavier tonnage being shipped. 
Working the Dry Cafion Consolidated, Wandering Jew, Big 
Lead, Kearsarge, Mono Development and Eureka-Ophir. 

BROOKLYN (Stockton)—Lessees shipping silver-gold ore 
high iron. 

QUEEN THE HILLS (Stockton)—Silver-lead-zine ores 
being mined lessees. 

HIDDEN TREASURE (Stockton)—High-grade zinc ore be- 
ing shipped from upper workings. 


WASHINGTON 
Stevens County 


ELECTRIC POINT MINING CO. (Northport)—Hauling 
high-grade lead ore over new 14-mi. road Boundary. Shaft 
200 ft. deep. Driving crosscut tunnel tap orebody 360 
ft. below outcrop. Roy Young, president. 


WISCONSIN 


IRON LANDS northern Wisconsin were studied Wis- 
consin Geological Survey which has blueprints—in 
advance printed reports—covering magnetic lines, roads, 
streams, etc., for townships Ashland, Bayfield, Price, 
Sawyer and Rush counties. Exploratory drilling will con- 
ducted Edson, Duluth, Minn., Cuyuna Range 


operator, Township 41-7, mi. east Hayward Sawyer 
County; this entirely new field. 
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Zine-Lead District 


VINEGAR HILL construct 
Yewdall property, adjoining Rundell mine Livingston. 
SALLY WATERS The 100-ton mill com- 
pleted Davis and Douglas Corner New Diggings, 
LINDEN (Linden)—Overhauling Campbell Sep- 
arating plant Cuba City; new Singer-Campbell kilns 
installed; capacity tons green ore daily. 
WISCONSIN ZINC CO. (Platteville)—Sinking Little Joe 
shaft New Diggings Thompson land adjoining 
Longhorn shaft which penetrated ft. solid ore 
and being sunk 135 ft. 


WYOMING 


MIDWEST SULPHUR (Cody)—New plant, about mi. from 
Cody, being doubled; capacity July will tons daily 
refined Rock runs from 40% upward sulphur. 
Output sold for two years. Corfield, manager. 


CANADA 
British Columbia 


STANDARD SILVER 
April, supplies, $13,765; labor, $24,001; total, $37,766; receipts, 
$131,309; apparent operating profit, $93,543; net profit, $86,774. 

HIGHLAND VALLEY MINING AND DEVELOPMENT 
(Spokane, Wash.)—Building mill concentrate copper 
ore Chataway and Samson groups Highland Valley, about 
mi. southwest Ashcroft. Mill ready August, 
comprises Union Works crusher and rolls, Hardinge 
mill, Anaconda deslimer, Butchart tables, Minerals Separation 
flotation cells and Oliver filter dewater concentrates, 
Frederic Keffer, general manager. 


on 


Ontario 


DOME (Porcupine)—Cut three veins with diamond 
drill. 

VIPOND (Porcupine)—Cut main orebody the 400 and 
500 levels. 

TOUGH OAKES (Kirkland Lake)—New body rich ore 
cut 250-ft. level. 

CASEY SENECA (Cobalt)—Closed. 
find any silver. 

HOLLINGER (Porcupine)—Contracts let for foundation 
work 2,000-ton addition mill. 

NEWRAY (Porcupine—New company formed take over 
Rea mine; formerly worked leasing company. 

DOME LAKE (Porcupine)—Mill capacity increased 
tons day, the Koering cyaniding system being used. 

McKANE (Kirkland Lake)—Under option the Beaver; 
company report states development highly satisfactory. 


Development failed 


BELLELLEN (South Lorrain)—Shaft, down 280 ft., will 
continued until contact reached. Car ore ready for 
shipment: 


LUCKY CROSS (Swastika)—Under option the Trethe- 
wey. Underground work stopped but surface prospecting will 
continued. 

COBALT LAKE (Cobalt)—Mill closed. Now belongs 
Mining Corporation Canada and ore being treated 
main plant the Townsite. 

TRETHEWEY now working broken 
ore left mine when closed owing low price silver. 
Extensive exploration planned. 

ROGNON (Dryden)—Vein has been stripped for nearly 
half-a-mile showing free gold intervals. Another shaft 
started high-grade ore shoot. 

CROWN RESERVE (Cobalt)—Has given option 
McCrea properties Boston Creek, but will surface work 
two other properties district. 

HURONIAN (Larder reopened. Small ton- 
nage rich ore developed Hollinger interests, but price 
was too high permit them acquire. 

ADANAC (Cobalt)—New hoist installed and drifting com- 
menced 300-ft. level 10-in. vein. Raising from 340-ft. 
level connect with orebody the 280. 

McKINLEY heads 
run oz. and tails capacity 150 tons 
day. Expect improve extraction. 

PLENAURUM (Porcupine)—Being taken over Nipissing 
company Cobalt. Immediate expenditure 
quired. Mine has two good oreshoots but tonnage small. 

PETERSON LAKE (Cobalt)—At acrimonious meeting 
Toronto, June 17, old board directors reelected. Cash as- 
sets, $202,427. Income practically all from royalties from 
Seneca Superior. 

BEAVER (Cobalt)—Main shaft down 1,630 ft. 
tact diabase and Keewatin encountered 1,570 ft. Station 
being cut 1,600-ft. level for lateral development. 
grade ore, about in. wide, 530-ft. level, proved for ft. 

NIPISSING (Cobalt)—In May mined ore, estimated net 
value $291,898, and shipped bullion, 
customs ore, estimated value $420,822. High-grade mill 
treated tons and shipped 558,148 fine ounces; low-grade 
mill treated 7,032 tons. 

McINTYRE (Porcupine)—Ore reserves estimated 202,000 
tons, averaging $11, but not include ore 1,000-ft. level, 
officially stated that new vein 1.000-ft. level shows 
ft. ore. Independent examination McIntyre, 

Extension and Jupiter will made arrive basis for 
amalgamation. 


Lower con- 


MEXICO 
Nuevo Leon 


MONTEREY STEEL AND IRON (Monterey)—Notwithstand- 
ing unsettled conditions the Monterey Steel and Iron works has 
been continuous operation for the last few months. Iron 
ore comes from northern Nuevo Leon and the Iron Mountain 
Durango. Steel billets being sent France and Italy. 


q 
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The 


Metal Markets 


NEW 


The last was again week dullness and reactionary 
tendencies, but lead was exception, becoming little 


stronger. 


Copper, Tin, Lead and Zinc 


Copper—This market was again very dull, but more busi- 
ness than the previous week was reported, there being 
several sales million-pound lots. Certain these were 
for foreign account. Toward the close the market became 
weaker, July-August copper being reported offered 
regular terms. 

The copper market interesting condition. There 
has been rather long period dullness and some sellers, 
who are well sold up, but nevertheless not well they 
would like be, have been negotiating with prospective buy- 
ers find basis for business. There also apparently 
truth the reports more foreign business pending. What- 
ever be, matters have not yet gone beyond negotiations 
respecting price, which agreement has not yet been 
reached. 


The “Journal Commerce” June made the following 
interesting report: “An unusual case affecting freight charges 
shipment copper from Tacoma has just been settled. 
appears that Canadian buyer placed order with New 
York house for some copper, the price being based New 
York delivery. The buyer later arranged with the seller 
furnish delivery Buffalo. The seller ordered the copper 
shipped from Tacoma and was unloaded Buffalo without 
ever coming New York. The seller charged the buyer the 
cost the freight the copper from New York Buffalo, 
against which the buyer protests, claiming that the copper 
had never been New York such charge should not 
made. The arbitrator ruled that the charge made the seller 
was proper that the buyer had made purchase copper 
New York and later instructed delivery Buffalo and that 
although the copper had come direct Buffalo from Tacoma 
that the seller had fully complied with the terms the sale 
and was entitled the freight charge.” 

Exports from Baltimore for the week included 9,520,878 
copper Great Britain; 20,030 lb. Rotterdam, Holland. 


Copper Sheets are unchanged 37.5c. for hot rolled and 
for cold rolled. Copper wire per lb. for 
large lots mill. 


Visible Stocks Copper Europe June 15: Great 
Britain, 2,459; France, 4,000; afloat from Chile, 1,500; afloat 
from Australia, 4,300; total, 12,259 long tons—or 27,460,160 
lb.—which decrease 1,403 tons from the May re- 
port. 

Tin—This market declined from day day, following the 
decline London. There was absence buying here, 
bearish feeling and lack confidence generally. 

Tin exports from the Federated Malay States May were 
3,722 long tons. For the five months ended May they 
were 19,270 tons 1915, and 18,224 1916; decrease, 
tons. 


Lead—There was improved inquiry right through the week, 
and considerable volume business done, reported 
several producers. One two producers, however, continued 
report slackness demand and sales relatively low 
prices. Toward the close, quotations were made some large 
lots lead for export, and with this business coming sight 
the market became appreciably firmer. The prospect trouble 
with Mexico was but little effect, scarcely any pig lead hav- 
ing been coming out that country lately. However, there 
have been some importations lead ore which may 
cut off. 

The statistical position lead without any doubt continues 
very strong, the stocks—in all forms, including ore, byprod- 
ucts and bullion—in the hands the principal producers be- 
ing very small. Buyers, the other hand, have been pur- 
chasing only according their requirements for current con- 

Spelter—This metal was again weak rather small busi- 
ness. The principal producers are believed accumulat- 


ing spelter, but there was absolutely pressure from any 
important quarter sell prompt and near-by metal. The 
market declined further, however, the offerings smaller 
producers, and the absence any general buying demand. 
But few sales for domestic consumption were reported. The 
largest single sale during the week that heard was for 
export. Right through the week prompt spelter was offered 
12c., declining 11% the close, when July was quoted 
and August lle. the early part the week 
spelter for last-quarter delivery was quoted 10%c. Toward 
the close was 9%c., bid, asked. High-grade spelter 
was quoted 25c., and intermediate 18c. Brass special 
containing 0.6% lead was sold 13c., for prompt delivery 
June 17, and 12%c. the 20th. 


DAILY PRICES METALS NEW YORK 


Copper Tin Lead 

4.7569 62} @27 @7.00 @6.75 @12.00 


The quotations herein are our appraisal the average markets for copper, 
lead, spelter and tin based wholesale contracts for the ordinary deliveries the 
trade made producers and agencies; and represent, the best our judg- 
ment, the prevailing values the metals, reduced basis New York, cash, 
except where St. Louis given the basing point. St. Louis and New York are 
normally quoted 

The quotations for electrolytic copper are for cakes, ingots and wirebars. 
Electrolytic copper commonly sold prices including delivery the consumers 
and subject discounts, etc. The price quoted for copper terms” 
(r.t.) the gross price including freight the buyer’s works and subject 
discount for cash. The difference between the price delivered and the New York 
cash equivalent present about domestic business. The price 
electrolytic cathodes 0.05 0.10c. below that electrolytic. Quotations for 
lead represent wholesale transactions the open market for good ordinary brands. 
Quotations for spelter are for ordinary Prime Western brands. Only the St. Louis 
price herein quoted, St. Louis being the basing market. quote the New York 
price 17c. per 100 lb. above the St. Louis price. 

Silver quotations are reported Handy Harman and are cents per troy 
ounce silver bars 999 fine. 

Some current freight rates metals per 100 are: St. Louis-New York 17c.; 
St. Louis-Chicago, 6.3c.; St. Louis-Pittsburgh, 13.1c. 


LONDON 


Copper Tin Lead Zine 

Electrolytic 


The above table gives the closing quotations London Metal Exchange. 
All prices are pounds sterling per ton 2,240 except silver which pence 
per troy ounce sterling silver, 0.925 fine. Copper quotations are for standard 
copper, spot and three months, and for electrolytic, price for the latter being 
per cent. discount. For convenience comparison London prices, 
pounds sterling per 2,240 with American prices cents per pound the 
following approximate ratios are given, reckoning exchange 4.80. 
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Zine Sheets are again easier. The base price was reduced 
June $19 per 100 f.o.b. Peru, less dis- 


count. 
Other Metals 
NEW YORK—June 


Aluminum—The market has been active and good de- 
mand reported. Prices have again hardened and quotations 
today are reported per for No. ingots, New 
York. 


change conditions, the market 
continuing dull and weak with gradually receding prices. 
Spot has sold 18@19c. per lb. Shipments from China within 
one month are quoted 17c. per New York, duty 
unpaid. 


market continues steady with about the same 
amount domestic business usual and with some demand 
for export.. Quotations are 45@50c. per lb. for ordinary 
forms, according size and terms order. Electrolytic 
nickel brings 5c. per lb. premium. 


Quicksilver continued fall the early part the week, 
prices receding $65 per flask New York, with one 
sale reported low $61 per flask. June there was 
sharp upturn the market, and prices advanced $68 $70. 
The quotation today $72@74 per flask, with better demand 
and upward tendency. Buyers seem have exhausted 
their stocks and have come into the market. The probable 
stoppage exports from Mexico has also helped the price. 

San Francisco reports telegraph more business and 
firmer market $70@72.50 per flask. London prices are 
unchanged £16 10s. per flask. 


Minor Metals—Current quotations for Bismuth are $3.15@ 
3.25 per New York. The London price per 
Cadmium quoted $1.25@1.50 per $1.25 per 
quoted $5.50 per ib. for 99% pure.— 


EXPORTS AND IMPORTS 


Imports Zine all forms April and the four months 
ended Apr. are reported the Department Commerce 
follows, pounds: 


Four 

April Months 


the dust imported for the four months 556,950 
came from Japan. The total quantity ore imported for the 
four months was 147,803 tons 


Exports Zine for April and the four months ended Apr. 
were, pounds: 


Four 
April Months 
Pigs, bars, from dom. ores...... 9,375,105 47,080,918 
Pigs, bars, from foreign ores.... 2,424,005 18,473,548 
Plates and 8,275,254 25,564,369 
Zine, blocks, etc., reéxported........ 336,000 


There was exported April tons zinc ore, value not 
reported. 


Exports Minerals and Metals from Spain, quarter ended 
Mar. 31, reported “Revista metric tons: 


Ores, 
1915 1916 1915 1916 

3,933 4,316 11,489 14,717 

623 1,122 474 28,532 


Imports coal for the quarter this year were 452,939 tons, 
increase 86,634 tons, compared with 1915. Imports 


were 38,847 tons, increase 1,596 tons. 


Gold, Silver and Platinum 
NEW YORK—June 
Gold—Receipts from Canada New York still continue. 


The latest reported $3,500,000 June 20, making total 
$66,000,000 during the past month. 


Platinum—The market continues very quiet, with small 
transactions only. There material change prices, 
which are reported dealers $77@79 per oz. for refined 
platinum. Hard metal $4@6 per oz. higher, according 
quality. 
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Imports platinum March were 5,429 against 324 
oz. March last year. 

Our Russian correspondent writes that during the last 
fortnight, since the platinum industry and market were de- 
clared free from official control, there has been considerable 
revival activity. Petrograd, some quantities have been 
sold 68,000 rubles per pood and negotiations are pending 
for further sale. 


Iridium scarce and prices are high. $85 per oz, 
named but most transactions are matter special 
ment, 


Silver—The market quiet, and held hand the 
buyers rather than the seller, owing understanding 
which competitive buying Landon not keen 
heretofore. Supplies are about equal demand. 

Mexican dollars have been quoted New York, June 15, 
rather unusual. 


Zinc and Lead Ore Markets 


JOPLIN, 


Blende, high price, $92.45; per ton 60% zinc, premium ore, 
$90; medium, $85@75; low $65; calamine, per ton 40% 
zine, $60@45; average selling price, all grades zine, $77.20 
per ton. Lead, high price, $83.85; base, $82@80 per ton 80% 
metal content; average selling price, $80.38 per ton. 


SHIPMENTS WEEK ENDED JUNE 


Calamine Lead Values 
Totals this week.. 13,464,280 1,024,340 1,555,370 $641,780 
Totals this year... 334,295,000 27,569,900 56,549,630 $21,187,140 

Blende value, the week, $552,110; weeks, $17,623,340. 

Calamine value, the week, $27,170; weeks, $999,540. 

Lead value, the week, $62,500; weeks, $2,564,260. 

One group large producing mines idle account 
litigation, and scattering ones are still engaged midsummer 
repairs and extensions, thus the output continues par- 
tially restricted. The output still heavy and the reserve 
stock has reached heretofore unrecorded proportions, approxi- 
mating 19,000 tons. mines are now idle account the 
strike. Those desiring resume operations have employed 
nonunion hoistermen. 


PLATTEVILLE, WIS.—June 


The base price paid this week for 60% zinc ore was $77@ 
per ton for top grades down $70 for medium 
The base price paid for 80% lead ore was $80 per ton. 


SHIPMENTS WEEK ENDED JUNE 


Zine Lead Sulphur 

Ore, Lb. Ore, Lb. Ore, Lb. 
4,840,000 110,000 766,900 


Shipped during week separating plants, 6,934,000 Ib. 
zine ore. 


MONTANA ZINC ORE 


The Butte Superior May produced 15,140 tons 
blende concentrates, averaging 53.81% 


OTHER ORES 


Manganese Ore continues strong though rather unsettled. 
Prices are not easy quote, most ore imported con- 
tract. About per unit for Brazilian ores the 
range. There are Indian ores the market just 
present. 


The Manganese Corporation has been incorporated 
and others, mine and smelt manganese ore. The mine 
located Elkton, Va., and comprises 1,000 acres, which the 
new company owns controls. For the past six months ex- 
plorations this property have been going and quantities 
high-grade ores are claimed assured. Besides sell- 
ing ore the market the company has leased blast fur- 
nace for producing ferro-manganese. 


Tungsten Ore seems have settled down range 
$30@40 per unit, rather small transactions. Negotiations 
are said pending for some quantities for export 
France and Russia, but large transactions have been closed 
yet. 


Antimony Ore longer offered from South America be- 
cause present prices for the metal and high ocean freights 
does not pay ship. 


Iron Trade Review 
NEW YORK—June 


The main changes during the week have come from the 
export demand, which has been strong. Besides the orders for 
shells and other war material, some large contracts have been 
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placed for rails and cars for Russia; also for plates for ship- 
for Japan. The Japanese orders have been pending 
tor some time. 

price changes any amount are reported. 
remembered that number low-priced contracts will expire 
July and that this will involve some further readjustments 
price. The present high levels seem have discouraged 
some purchasing, notably structural steel. 

The pig-iron market continues rather notably dull, and 
some weakness prices reported, especially Southern 
foundry iron. 

Exports Iron and Steel from the United States April 
for which tonnages are given were 384,920 gross tons, in- 
161,678 tons over April, 1915. The value machin- 
ery exports for the month was $17,526,899, being $7,127,183 
more than last year. The value all shipments iron and 
steel and their products was $58,722,411, showing increase 
$38,082,842. The exports for the four months ended Apr. 
were follows, tonnage those exports which are reported 
weight being given gross tons: 


1915 1916 Changes 
Machinery exports, value....... $36,066,499 $62,040,653 125,984,154 

The total increase this year was 143.1%. Imports April, 
far reported weight, were 16,569 tons 1915, and 
20,028 1916; increase, 3,459 tons. 


Tonnage exports...... 


PITTSBURGH—June 


The steel market has grown still quieter, except the ex- 
port direction. There practically buying any conse- 
quence domestic consumers jobbers and expectations 
are entertained that there will any greater activity this 
side September., Steel producers appear well content 
with the situation and are evidently well filled with orders 
which buyers will take deliveries rapidly they can 
made. 


The quietness emphasizes the inherent strength the situ- 
ation, that there disposition cut prices, regular 
prices all steel products being maintained with the utmost 
firmness. Premiums for early deliveries have continued 
decrease, except plates, and are now relatively unim- 
portant. 


Export demand heavy, has been for several weeks, 
and the neutral countries are more prominent buyers than 
formerly. The Allies are still buying freely. Russia has 
placed with the Steel Corporation about one-half the 350,000 
tons rails recently inquired for, and having difficulty 
arranging with independent rail mills for the deliveries 
desired. 


Tinplate showing remarkable strength, the domestie 
market having advanced squarely minimum base 
box, against the season price $3.60 named last November 
Even higher prices are obtained for export. All the mills are 
crowding for tonnage and the output the first half the 
year probably between and 20% greater than any pre- 
ceding half year. 


Pig Iron—Bessemer iron shade easier, though still 
quotable $21, Valley. Chicago has suddenly appeared 
seller bessemer for export, and has cut the Valley equiva- 
lent price. The demand heavy and thought there will 
enough for both districts. The domestic market ex- 
tremely quiet all grades and foundry off 25c. owing 
free offerings resale iron due light production foun- 
dries account the molders’ strike. quote: Bessemer, 
$21; basic, foundry and malleable, $18.25@18.50; forge, $18, 
f.o.b. Valley furnaces, 95c. higher delivered Pittsburgh. 


Steel—The steel market found very strong when 
consumer desires buy specific tonnage made his re- 
quirements analysis and size, but rather weak when 
odd lot predetermined character disposed of. The 
filling war-steel orders has occasioned the production al- 
together too much discard and rejected steel for the market 
absorb. Billets and sheet bars are quotable $40@42 for 
bessemer and $40@45 for openhearth, the higher figures being 
for regular deliveries the buyers’ specifications. Rods are 
$55@60 and forging billets $65@70 per ton. 


FERROALLOYS 


Spiegeleisen better supply and quoted $60@65 per 
ton furnace for 20%, and about $70@75 for prompt de- 
livery. 

Ferrosilicon unchanged $83@85 furnace for 50%. 
Bessemer ferrosilicon from $33 per ton for 10% $43 
for 16%, furnace. Premiums $5@7.50 per ton are still 
charged early deliveries. 


THE ENGINEERING MINING JOURNAL 


1139 


Ferromanganese—The market continues extremely quiet. 
There scarcely any demand for prompt and thus while sup- 
plies are light the market not strong, being about $225@ 
250 for prompt July. The contract price remains $175, 
only next year’s deliveries being offered. 


FOREIGN IRON TRADE 


German production rolled iron and steel 1915, re- 
ported the German Iron and Steel Union, metric tons: 
Billets, blooms, 1,641,951; rails and rail joints, 1,424,538; 
beams and girders, 765,653; bars, 3,328,685; hoops, 265,139; wire, 
750,934; plates, 966,898; sheets, 628,695; tinplates, 92,751; tubes, 
460,765; rolling billets, 192,080; forging billets, 236,680; miscel- 
laneous, 487,581; total, 11,243,360 tons, against 13,165,589 tons 
1914, and 16,698,950 tons 1913. The output was equivalent 
about 68% that normal year. 


Pig-Iron Production Germany April reported 
1,073,706 metric tons, being 42,488 tons less than March. 
For the four months ended Apr. 30, the total make was 
690 tons 1914, before the war began; 3,554,873 tons 1915, 
and 4,302,951 tons 1916. This year’s production 748,078 
tons more than 1915; 70% that 1914, normal 
year. 


IRON ORE 


Shipments Lake Superior ore are very heavy and June 
will show high total. Besides the usual tonnage already 
under charter, there demand for more boats, and per 
ton said have been offered for wild tonnage from Duluth 
Two Harbors. 

The strike miners the Mesabi range may interfere 
seriously with shipments July, continues. 


COKE 


Coke production for the week the Connellsville region 
reported the “Courier” 405,804 net tons; shipments, 
408,383 tons. Production decreased owing sales raw 
coal the Pittsburgh district, result the strike there. 
Shipments Greensburg and Upper Connellsville districts, 
41,187 tons. 


market contract furnace coke has 
softened trifle. Operators making the best grades, who 
were recently firm $2.75, are now willing take $2.65, 
while other grades could probably had low $2.50. 
The Connellsville operators have lost several contracts 
which they were negotiating, Pocahontas operators 
sold some coke into the Chicago district, with freight ad- 
vantage 25c., while the Lehigh Coke Co. South Bethle- 
hem has sold some Eastern consumers. With the recent addi- 
tion this plant now has surplus coke for the open mar- 
ket, beyond the requirements the Bethlehem furnaces. Spot 
furnace coke stagnant. There fair demand for foundry 
coke, both spot and contract. quote: Spot furnace,. $2.40 
2.50; contract, $2.50@2.65; spot foundry, $3.25@3.50; contract, 
$3.50, per net ton ovens. 


Austrian Coal quarter ended Nov. 31, metric 
tons: 


1914 1915 Changes 
Briquettes made.............. 123.788 113,226 10,562 


the briquettes reported this year 61,552 tons were made 
brown coal, lignite. 


Chemicals 
NEW YORK—June 


The general market again quiet and tendency mod- 
erate activity quite manifest. 

Arsenic—Demand moderate only and there has been some 
competition for orders. Prices are rather weak,. but show 
little change, $6.25 per 100 lb. for spot and for futures. 


Copper Sulphate—A moderate business forward but 
transactions have not been heavy. Quotations remain fairly 
steady $14@15 per 100 1b. for large lots. 


Nitrate Soda—Supplies continue large but demand 
good and weakness apparent the market. Current 
quotations are strong $3.10 per 100 for spot; $3.15@3.20 
for futures. May shipments from Chile are reported 94,300 
tons, which 88,000 tons were the United States. 


Sulphur—tThis article good demand and fair volume 
business reported. Quotations are steady $30 per ton, 
New York. 


Sulphurie Acid—The market little easier and some 
shading reported. The current quotation $22 
for 60-deg. acid works, buyers furnish tank cars. 
66-deg. acid $40@45 per ton asked. 


per ton 
For 
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N. Y. EXCH. June 20;|BOSTON EXCH June 20 
' COPPER 
Assessments Name of Comp. Clg. | |Name of Comp. Bid 
- w York Lon 
Algomah, Mich.......... 1.00 Am. Sm. Ref., pf.| 1113 1915 1916 1915 1916 1915 1916 
Giant, Ida.................|June 16\July 17) 0.003 Federal M. & S.... 17 3 Year. |17.275)...... 
Goldstrike Bon., June 0.01 Federal S., pf.| Island Cr’k, 48} 
Oould Curry............ July 0.03 Great Nor., ore ctf.| 90} 
Idaho Los Angeles, Ida.... June 0.005 Greene TIN 
mora, Utan............. une uly Kennecott......... 
June 2)July Miami Copper... .. 23 5 
Old Veteran, Ida............ ‘July 8|Aug. 5) 0.002 Nev. Consol........ 6} 47.884 51. 2301166. 225 199 736 
\June 5\June 30) 0.004 Utah Copper...... 78 Santa Fe........ 2 38 590 163.960 
\June 29\July 29) 0.0025 
Beaver Con........ 43 ere 5t 1 1 191 1916 | 191 1916 
Can. Cop. Corpn.. 148 Utah ‘Apex. j 4} February. .| 3.827] 6.246) 3.718] 6.164|19.122/31.988 
05 ||Alta Con.......... .56 Cashboy.......... 07} ||Utah Con......... 13} March..... 4 7.136) 3.997 7.375 21.883/34.440 
14 ||Black Jack........ .10 Cerro de Pasco 36 Utah Metal 8} 4.221] 7.630] 4.142] 7.655/21.094/34.368 
Best & Belcher..... .06 ||Colorado Mining... 17 Con. Aris. 8m 14 | | Victoria, 3 4.274] 7.463} 4.182] 7.332/20.347|32 .967 
Con..... -05 ||Emma Cop........ -46 First Nat “Cop 4 Wyandot 2 
Cons. Imperial... . . ||Grand Central... . . cetober.... 
Gould & Curry..... 02 |Lower Mammoth -03} Granite 35 Bingham Mines 12} December..| 5.355)]...... 
Hale & Norcross... 10 ||May Day......... -134 Hecla Min 5t Boston Ely 61 
2.90 Kenefick Zinc...... ||Calumet-Corbin....| .04 
.07 ||Silver King Con....| 3.17} Kerr Lake......... 43 ||Chief Con......... 13 
vive -06 ||Sioux Con......... .12 Magma......... 154 ||Cortez............ New York St. Louis London 
Seg Belcher........ .02 ||Uncle Sam........ -05 Majestic.......... z ||Crown Reserve.....| .50 Month 
Sierra Nevada. .... -20 McKinley-Dar-Sa..| .52 Davis-Daly ....... 1} 1915 | 1916 | 1915 | 1916 1915 1916 
Utah Con....... COLO.SPRINGS June 20 Mother Lode..... 2843 Houghton Copper. . 1? Jan......| 6.386)16.915] 6.211]16.745| 30.844) 89.810 
D'field .03 Mary McKinney... .38 White Knob, pf.... 13 
D’field Daisy...... -03. |\portland.......... 1.65 Yukon Gold 2 tLast Quotations . New York and St. Louis quotations, cents per pound, 
Jumbo London, pounds sterling per long ton. Not reported, 
Pitts.-Silver Peak. . 
Round Monthly Average Prices Metals 
Sandstorm SILVER PIG IRON PITTSBURGH 
Silver Pick......... .09 
LONDON jae 8 Trethewey... May 58.175/49 .915|74 .269 |26. 704/23 .570 35.477 April 21.65] 13.45] 18.95] 13.95) 19.45 
Wettlaufer-Lor...... .07 June 56 .471149 .034 25 948123 .267 14.61] 21.78] 13.60) 19.11] 13.83) 19.58 
Alaska Tre’dwell| £5 7s 6d||Dome Exten....... .38 July....... 54.678 47.519 25.219 22 597 June...... 13.67 
Burma Corp... . 213 14||\Dome Lake........ .33 ‘August... 54.344 47.163 25 .979\22 July.... 13.91 
Cam & Motor.. 014 O ||Foley O’Brien...... .50 September. 53.290 48.680 24 . 260/23 .591 August. . 15.31 
Camp Bird..... 0 9 9 ||Hollinger..........|29.00 October... . 50.654 49.385 23 199/23 .925 September .| 16.86/...... 
El] Oro:.... 010 O |\Imperial.......... t.03 November. |49 .082/51.714|...... 22.703/25.094|...... October....| 16.95}...... 
Esperanza...... 011 3 ||Jupiter.......... .34 December..|49 .375/54.971|...... 22.900|26.373|...... November.| 17 57|...... 
ta Gert’dis 015 © ||Vipond............ .57 New York quotations cents per ounce troy, fine silver; 


London, pence per ounce, sterling silver, 0.925 fine. 
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*DRILL AND TOOL SHARPENING THE COPPER 
QUEEN MINE 1099 
“G. 
Central shop for the sharpening drill and tool steel 
designed result extended time study and effi- 
ciency work. Central shops supply drills for four dif- 
ferent shafts situated 2,600 3,800 ft. apart. Shop 
handles and sharpens over 1,200 pieces steel and 
tools per day. ENG. AND MIN. JOURN., June 24, 1916 


BRITISH BROKEN HILL PROPRIETARY 1104 


Abstract report directors for half-year ended 
Dec. 31, 1915, dealing particularly with the metals 
situation and the effect the provisions the Trading 
with the Enemy Amendment Act. 

ENG. AND MIN. JOURN., June 24, 1916 


PROPERTIES SLIME CAKES—II 1105 
Free 
final treatise colloids they occur ore dressing. 
Porosity and its various phases are discussed, together 
with note the factors that increase diminish it. 
ENG. AND MIN. JOURN., June 24, 1916 


CANADIAN MINERAL RESOURCES 1108 
meeting the Anglo-French Exploration Co. 
London recently, Tyrrell spoke Canada field 
for mining investment. The annual mineral production 
during the last five years has increased from £3,000,000 
£28,500,000. There still large part the country 
which unprospected. 

ENG. AND MIN. JOURN., June 24, 1916 


WHAT’S THE MATTER WITH LEADVILLE? 1109 
This conservative camp known for its variety 
metal production. Pumping operations are opening 
new depths available mineral, and the camp near 
the crest wave prosperity. The answer “She’s 
all right.” ENG. AND MIN. JOURN., June 24, 1916 


DETAILS PRACTICAL MINING 
*Device for Dumping Waste-Cars—Finding the Tension 
Cableway Rope—*Folding Safety Gate for Cages— 
*Mine Plant Office—*Half-Round Tank Hoops. 


EDITORIALS 1127 
THE WAY 1129 
PERSONALS, OBITUARIES, ETC. 1130 
EDITORIAL CORRESPONDENCE 1131 
MINING NEWS 1133 


DETAILS MILLING AND SMELTING 1114 


James’ Refractory-Ore Process—*Automatic Car Re- 
turn—Improvements the East Helena Smelting Plant. 


THE COST DOING THINGS 1115 


Douglas Island Wage Rates—Brunswick Consolidated 
Costs—Comparative Cost Distillate—Boiler-Cleaning 


Costs. 
PHOTOGRAPHS FROM THE FIELD 1116 
CORRESPONDENCE AND DISCUSSION 1118 


Power for Slimes Agitators—Experience Prospector 
Ariz. 


SMELTING AND SELLING AUSTRALIA’S BASE 

METALS 1120 

Further details the plan smelt, refine and sell 

the important lead and zinc production Australia 

through British channels. This intendad eliminate 

permanently the German control Australia’s metals. 

expected that the lead concentrates will smelted 

mainly Australia, and the zine Great Britain, 
Belgium and France. 

ENG. AND MIN. JOURN., June 24, 1916 


SEMICENTENNIAL CELEBRATION CALUMET 

HECLA MINING 1122 
Calumet Hecla will hold big party Calumet, 
Mich., July 15, celebrate the 50th anniversary 
mining its conglomerate lode. The plans include 
all-day picnic for officers, employees and their families, 
with suitable addresses, parade and presentation 
medals old employees. the weather bad, 
indoor program will substituted. All employees will 

receive their full day’s pay anniversary day. 
ENG. AND MIN. JOURN., June 24, 1916 


WILL AMERICAN CAPITAL ATTRACTED THE 

FAR EASTERN RAND? 1124 

Cooper Key. 

Discussion details report Kotze, govern- 

ment mining engineer, the Far Eastern Rand, which 

contains 250 sq.mi. undeveloped gold-bearing terri- 

tory which has just been investigated Mein 

and associates for Adolph Lewisohn and allied interests. 


MARKETS 1137 
CLASSIFIED ADVERTISEMENTS 
DIRECTORY ENGINEERS 
BUYERS CYCLOPEDIA 
ADVERTISING INDEX 


NUMBER COPIES PRINTED THIS ISSUE, 10,250 


None sent free regularly, returns from news companies, back numbers. 
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Old Advertiser’s Advice His 
Son Business 


No, son, won’t tell you the names the 
papers that think you ought advertise in— 
that would doing your work—but I’ll tell you 
how judge papers, and from that you may get 
pointer how the same. 


Wouldn’t foolish, say ten fifteen years 
from now, for you advertise some paper 
father thought was 
the 


You’ve got judge the papers 
the day. 


Age something that cannot 
bought newspaper, and, 
other things being equal, the 
oldest paper line has ad- 
vantage—but age alone weak- 
ness. People get into the habit 
using certain paper. 

The paper that can hold its own 
and make enough show 
get new readers the habit 
subscribing bird, and the one 


First all, you are making tool 
that used only engineering 
work—keep your engi- 
neering paper. 

blanket sheet goes ten thousand people 
that don’t use your goods and one thousand 
that do, you will get one reader for every eleven 
you pay for. 

would cheaper pay ten times the price for 
straight engineering circulation the same 
amount. 

Papers that are read possible buyers are the 
only ones that count, from your standpoint. 
Notice the amount correspondence that shows 
interest the paper and close reading its 
pages. 

You have big list papers sent you free—any 
old excuse will do—you don’t read them regu- 
larly, all—it safe assume that other 
people are like yourself. 

Again, always remember the the paper 
that read that counts. that not read 
seed that never came up. It’s human nature 
put little value things that cost little. 


there paper the business that you feel you 
must read every week keep posted, that you 
are just afraid miss number of? Well, that 
the paper that can carry your notice where 
will seen. 


When you see trade technical publication 


Being No. 
series 
Sermonettes 


printed coated paper, rest assured that 
small circulation. papers circulation 
cannot afford use coated paper any more than 
Uncle Sam can afford furnish sealskin over- 
coats for his soldiers. 


Advertise papers that have other advertisers 
your line. Keep good company. 

Keep out papers that are free 
with the puffs. They will give 
hundred dollar your 
competitor whom hope 
get and nullify the sixty-dollar 
you are paying for. 

Your advertising part your 
selling force—make respect- 
able your other 


Now, this next paragraph may 


ate seem funny, but let its truth sink 
John Hill 
written 

you need get next to. 


deep your soul. 


The paper that spends time and 
money interest its readers and 
very, very chary about using 
any puffs write-ups for you 
any other advertiser the paper 
tie to. 


even has the reputation 
being mean about notices, stick 
and put your best puff your regular space. 
That’s the paper that read, and read people 
who know advertisement disguise well 
they technical article. 


puff like uninvited guest banquet. 


The publisher and editors such paper are not 
cahoots with your competitor, that they won’t 
use your are afraid to, they fear the 
reputation their publication with readers, 
and they know just enough about the business 
know that, the end, the paper can good 
advertisers just proportion its standing 
with readers. 


course, there are exceptions. I’ve known bar- 
bers pose Italian dukes—for time. But 
they didn’t work regularly duking very long. 


Figure this way: want reach certain 
class men. They are husy—won’t read one 
circular ten. They are busy they won’t 
read over one two trade papers, and those the 
ones they can learn most from. 


Plant your seed right there, keep the weeds off, 
and the sunshine and rain will make something 
grow—not tomorrow, but next fall. Heaven it- 
self cannot produce three-year-old colt 
minute—don’t expect miracles the newspaper. 


THE OLD MAN. 
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Snappy 
Blows 


Theodore Roosevelt has often said that has 
love for the man who “‘hits soft.” de- 
pends your point view whether you 
agree disagree with him. One thing sure— 
you have love for drill that hits soft. 


should drill after your own heart because 
hits hard, snappy blows like the crack 
pistol. 


The hard hitter because 
unusual feature possessed other 
drill—the air pocket-in-the-head. holds 
twice the air needed supply the piston 
chamber. The moment the valve shifts, 
full supply line-pressure rushes behind 
the piston, resulting greatly increased start- 
ing speed the piston, higher velocity through- 
the stroke and more blows the snappy 
ind. 


This one the biggest improvements made 


TheCleveland Rock 


Cleveland 


New York—30 Church Street. 
Ishpeming, Michigan—P. Box 
Denver, Tremont Street. 

Salt Lake City, Walker Bank Building. 
Sacramento, Calif.—P. Box 351 
Canadian trade supplied 
Cleveland Pneumatic Tool Co., Canada, Limited, 
Toronto, Ont. 


6410 Hawthorne Avenue 


That being the case, the 


rock drills recent years and one the 
reasons why are able guarantee that the 
Cleveland” will cut your drilling cost 
per cent. 


don’t ask you take our word for its 
cutting capacity, low air consumption, low 
repair cost. All ask trial, our ex- 
fails meet our claims, send back and 
will cost you nothing. 


Why not hit the first blow to- 
wards reducing your drill- 
coupon? 


NEW 

POCKET-IN-HEAD 


Buying-THE ENGINEERING MINING JOURNAL-Section Vol. 101, No. 


WHAT KIND ROOFING YOU 


Genasco 


Will Rot, Crack Dry Out? 


Genasco Won’t! 


This Stamp Mill recently built en- 
tirely covered with ‘‘Genasco.”’ 


Genasco Ready Roofing made the genuine Trinidad Lake Asphalt and 
Wool Felt, saturated with asphalt. 


not effected heat cold, acids, alkalies, gases, fumes vapors. 
can laid anybody, and easily case accident. gives about 
double the service for half the cost. 


The Kant-leak Kleet used applying adds its satisfaction and 
economy. ‘They take the place the old-fashioned roofing nails and cement, and 
insure the perfect lasting application roofing. 


May send you free samples 


HENDRIE BOLTHOFF MFG. SUPPLY CO. 


DENVER, COLO. 
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The New Deister SIMPLEX Rougher 
New Deister SIMPLEX Finisher 


Deister SIMPLEX Slimer (Single Double Deck) 
and Deister Cone Baffle Classifier 


embody all the very latest DEISTER inventions and improvements 


Concentrators and Classifiers 


They are positively the best machines the market today. 


This was impressively demonstrated recent 
competitive test the Alaska Juneau Gold 
Mining Company’s test plant Juneau, Alaska. 
Our Simplex Rougher handled 225 250 tons 
per day, the same time producing clean con- 
centrate. Our Simplex Finisher handled 
100 tons per day, making clean concentrate 
and low tailing. Both machines require very 
little dressing water considering the tonnage 
treated. Our Cone Baffle Classifier handled 115 
tons per day using only gallons water per 
minute. 

result this test received the order for 
all concentrating tables and classifiers their 
new 10,000-tons mill, consisting Roughers, 
102 Finishers, and Classifiers. 

The Alaska Treadwell Gold Mining Company 
tested our Double Deck Simplex Slimers, each 
machine treating tons per day successfully; 
this being equivalent four Vanner loads 
their mills. 

NOTE: the reason for this large capacity, small 
amount dressing water and automatic control 


the line separation our New Simplex 
Tables, resides our patented DUPLEX 


PLATEAU which consists several steps 
rises along diagonal line intermediate the 


dressing zone and the main concentrating por- 
tion the deck. 


London 


WILLIAM REEDER 
TAKATA COMPANY 


are constantly receiving repeat orders. 
This proves that the Mill Men consider our 
Plateau feature great improvement. 

The following are some the users our 
Simplex Machines: Inspiration Consolidated 
Copper Co., Miami, Arizona; Miami Copper Co., 
Miami, Arizona; Hollinger Gold Mines, Ltd., 
Timmins, Ont., Canada; United States Stores 
Co., Salt Lake City, Utah; Smuggler-Union 
Mining Co., Telluride, Colorado; Granby Min- 
ing Smelting Co., Granby, Missouri; Alaska 
Treadwell Gold Mining Co., Treadwell, Alaska, 
and others. 

Remember the DEISTER are 


the only ones that embody the latest Deister 
inventions. Look for the DEISTER SIMPLEX 


all our advertisements. 
wish make clear all who are not inti- 


mately acquainted with the personnel the 


Deister Machine Company, that Emil and 
Deister are exclusively and permanently engaged 
with this company. ‘These men are co-operating 
with our engineering force and are equipped with 
years field experience the concentration 
ores. Write freely. may that can 
assist you. have machines working all 
kinds ore. 


Send for our latest DEISTER SIMPLEX 


catalog give trial order. 


DEISTER MACHINE COMPANY 


INCORPORATED JULY, 1912 


Home Office and East Wayne St., FORT WAYNE, IND., U.S.A. 
No. London Wall Bldgs. 


AGENTS 
410 Consolidated Building 
Yeiraku-cho, Nichome, Kojimachi-ku 


LONDON WALL, 


JOHANNESBURG, AFRICA 
TOKYO, JAPAN 
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Wire Cloth may not seem important 
but surely Sizing does— 


Judge the importance product, not 
what is, but what does. 


Cloth important one because 
means more uniform sizing. 


the mill super intend- long any other similar product 
ent harried hundred executive gives you, but, addition, count upon 
ries, the question using Dou- for more uniform sizing. 

ble Crimped Wire Cloth may seem minor This because the double crimp feature 
one—one that can taken some “Perfect” Wire Cloth which prevents 
day, slippage and insures even wear. 

The question using Wire Will you give little thought—now? 


A 

& 


will not take more 
than minute-and-a- 
half your time jot 
down request for the 
Wire Cloth 
Book which 
with information about 
wire cloth and general 
screening facts. 


Another point don’t 
want you forget the 
variety which you can 
get ‘‘Perfect’’ Wire Cloth 
—from steel bars 
down 200-mesh brass 
cloth for chemicals. 


LUDLOW-SAYLOR WIRE CO. 


General Office and Factory St. Louis, Mo. 


Branch Offices: East Jackson Boulevard, Chicago 
Mills Building, Paso, Texas 
Felt Building, Salt Lake City, Utah 


AC 
: 
Wise 
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DEWCO Crushing Rolls 


are Built 


for Service 


Fig. 853—36 rolls—with springs 


building crushing rolls—could give 

our machine many points super- 
iority. Here they are—every one them im- 
parting its share the sturdy service that 
has made our Crushing Rolls famous: 


All adjustments can made without 
ping Rolls: Distance between Roll Shells 
adjusted worm gear and crank; Lateral 
Adjustment Shaft; Swivel bearings, self- 
aligning, cramping shaft bearing 
when one side Roll opens more than the 
other; Bottom frame, well top 


frame, machine finished; Bronze Bushings; 
Grit Proof Bearings; Journal boxes inter- 
changeable, Shafts ditto, and also with 
Rigid Spring type; very large shafts and 
journal boxes, insuring longer life and 
higher speed than with the ordinary Rolls; 
Renewable wearing plates under sliding 
pedestals; Shafts removed without disturb- 
ing tension bars springs; all large nuts are 
clamp nuts, small ones self-locking; Rigid 
and Spring Roll parts interchangeable and 
requiring therefore only one set spare parts. 


Bulletin 1046 tells the whole story. Send for it. 


Electric Hoists 

Richards Pulsator Jigs 
Richards Pulsator Classifiers 
Ore Crushers 

Ovoca Classifiers 


Mine Cages 


Tube 


Stamp 


Crushing Rolls 


Mine Timber Framing 
Machinery 


Revolving Screens and 


Automatic Samplers 
Ore Buckets 
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“THREE ONE” 


AUTOMATIC CRUSHING 


SAMPLING MACHINE 
COMBINES THREE 
SAMPLERS 


WITH 


THREE SETS ROLLS 


ONE MACHINE 


prepares your sample for the labora- 
tory, eliminating the personal equation 


from all operations. 


COMBINES 


Sectional View 
Less Room, Less Power, Less Labor, 


CLIFT’S AUTOMATIC CRUSHING Less Time and Less Cost 
AND 


SAMPLING MACHINE 
with 


There bulletin. GREATER ACCURACY 


TRAYLOR ENGINEERING MFG. CO. 


Church Street ALLENTOWN, PA., U.S.A. Salt Lake City, Utah 
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The edge Mechanical 
Patented 
First, Wedge Furnaces are built different types adapted different 
therefore you secure the calcine desired. 
Second, the mechanical construction the machine insures continuous operation 
and reduced repair costs. 
There are cast-iron shafts Wedge Furnaces. The only metal parts exposed 
the heat and destructive gases are the arms, rabble blade holders and rabble blades. 
Write stating analysis ore, concentrates, mixture material you desire 
roast, characteristics and physical condition same, number tons treated per 
twenty four hours, and results desired the calcine. 
Wedge Mechanical Furnace Company 
Greenwich Point, Philadelphia 
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TONS 


Roasted 
Hours 


and Minutes 


This was done with Etherington- 
Singer Roaster recently large zinc 
company while Acut 
part the Campbell System Magnetic 
Separation. 


The great capacity the Etherington- 
Singer Roaster due the fact that 
takes but few minutes for the ore 
pass through it. produced 
non-oxidizing fuel oil flame. 
takes but minutes heat, dry and 
roast the ore. 


This Roaster assures even magnetiza- 
tion which essential for clean separa- 
tion. 


complete unit the Campbell System 
consists Etherington-Singer Roaster, 
cooling device, and three Campbell 
Separators. system operation 
zinc-iron sulphide ores and chalcopy- 
rite. Also operating successfully con- 
junction with the oil flotation process. 
The Campbell System produces the 
lowest cost the greatest percentage 
metallic contents ores and the highest 
grade zinc concentrates. fur- 
nish convincing figures and full particu- 
lars. 


The Zinc Concentrating Co. 


Boston Congress Street 


Vol. 101, No. 
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Particularly Attractive 


Pieces Mill Equipment for 
Particular Ranges Service 


The Colorado Diaphragm Pump 
The Ideal Slime Pump 


where the lift does not exceed feet 


With it, there practically wear and tear, minimizing upkeep 

costs unequaled point. The pump operates slow speed 
and easily regulated exact discharge, advantage that 

will readily appreciated the mill operator. 

There rocking motion 

the diaphragm with theColorado 

Diaphragm Pump ordinarily 

the case with pumps this type, 

hence rapid deterioration. 
Write for descriptive leaflet. 


This Grinding 
Pan 
Most Economical 
Crushing Unit for 
Operators 


you have crush from mesh 
down not more than 150, and 
tons handle, you will well 
investigate this grinding pan. 


Under these conditions, does 
the work tube mill, 
fraction the initial outlay and 

also equally low operating 


COLORADO COMPANY 


we. 
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PLUMB PNEU- 


MATIC JIG 
larly well adapted the 
concentration tungsten, 


low grade. 


Have test your ores for commercial 
recovery values our Denver Labor- 
atory before you install machinery. 


laboratory fully equipped with 


all modern processes including the Huff 
Electrostatic Separator, the Plumb Pneu- 
matic Jig and flotation. 


branch the American Zinc, Lead 
Smelting Company, have had 
very wide experience with zinc and lead 
ores. 


Write 


American Zinc Ore Separating Co. 


1218 Foster Denver, Colo. 


0000000000 
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THE “STOPEHAMER” 


There great satisfaction 
ing—that when Ingersoll-Rand 
Stopehamer goes underground, the 
next trip the cage will not find 
top for repair—nor many trips 
come. 


The many records sustained ef- 
ficiency and economy being made 
with Ingersoll-Rand 
many users are possible, 


THE STOPEHAMER 
BUILT RIGHT 


Bolted Construction, 
Single Throttle Control, 
Correctly Balanced, 
Easily Rotated, 
Minimum Number Parts, all easily 
acce ssible. 


Extra Long Chuck, 
Renewable Anvil Block Bearing 
Simple Air Strainer, 


Drop Forgings and High-Grade Steel 


When you buy STOPEHAMER, 
you reimburse yourself very 
short time, the purchase price, the 
attainment more efficient service 
and greater economy. 


Bulletin No. 4036, 
sent upon request. 


INGERSOLL-RAND COMPANY 


Broadway 165 Victoria St. 
NEW YORK the World Over LONDON 


For Canada, address Canadian Ingersoll-Rand Co., Montreal 


AIR COMPRESSORS ROCK DRILLS SHARPENERS 
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Butchart Concentrating Tables 
Treat All Classes Material 


Coarse Sands Fine Sands 


Slimes 


using suitable modifications the standard system any table can made 
handle any class feed the slimer has equal. 


Price $400.00 
f.o.b. Denver 


driving mechanism, being com- 
pletely inclosed and self-oiling, re- 
quires little attention; the heavily 
reinforced frame insures permanently 
true deck, without repairs; the screw- 
operated tilting mechanism provides 
easy, quick and close regulation. 


Write for Bulletin No. your concentration problems. 


Butchart 605-607 Mercantile Bldg., Denver, Colo. 


—CLEAN CONCENTRATES— 


The Dependable Tables 


The New Deister-Overstrom 


Low Tailing 


SLIMER 
Low Upkeep 


Our experimental plant and the services our experts are your 
service for working out your table problems. Write today. 


The Deister Concentrator Company 


Manufacturers DEISTER and OVERSTROM Tables either Single Double Deck Types 


Main Office, Factory and Test Plant—Ft. Wayne, Ind. 


San Francisco Office, Fremont Avenue 


Denver Office, 1718-1720 California Street 


Vol. 101, No. 
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Vanner Practice Often Bad 


Shut-downs, feed changes, machine adjustments, all mean 
variation saving well capacity, and unques- 
tioned that the plant whose final concentrators require 
the least attention makes the greatest total saving, other 
things being equal. 


Mechanical Effectiveness Counts 


The ISBELL VANNER 


embodies that effectiveness; its construction and arrange- 
ment are improved and simplified, thereby insuring 
minimum repairs. isa HOUR DAY machine. 


Ask for Bulletin 1801-A. 


Allis-Chalmers Manufacturing Co. 


Mining Machinery Dept. Milwaukee, Wisconsin 


Offices All Principal Cities. 


For all Canadian Business refer Canadian Allis-Chalmers, Ltd., Toronto, Ont., Canada 
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REDUCED OPERATING COSTS 


will follow the use these producers connec- 
tion with your smelting and roasting furnaces. 


Stationary Section, with Stirring Gear. Revolving Section, with Worm Gear Drive. 


“The Gas 


excel economy and quality the gas, and effects large saving labor, hand 
poking necessary even under continuous maximum production. One producer gasifies 3,330 
Ibs. coal per hour, and the gas contains from 28% CO. 


WOOD COMPANY, PHILADELPHIA, PENNA. 


Makers Centrifugal Pumps, Cast Iron Pipe, Fittings, Valves and Special Castings. 


OTTUMWA High Efficiency Electric Hoists 


You can reduce your power cost this design Electric Hoist. also reduces 
first cost making possible smaller motor, consequently reducing the 
maximum demand charge. The brake operated oil under pressure, and 
equipped with overwinding device, and automatic emergency application. 
have number this type hoist operation from which have received the 
highest endorsement their economy and efficiency. 


you are in.the market for electric hoist, write giving full data 
page our catalogue No. 30. 


Electric Hoists from H.P. stock for prompt delivery. 


Ottumwa Iron Works, Inc. 
Ottumwa, lowa 


PATENT APPLIED FOR 
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thal 


good thing post First” signs 
around your mine and head houses. Men can- 
not warned too often careful. 


But are signs they were, you might 
rest assured with any hoist, long warning 
careful was placed alongside the engineer. 


Build Safety the Hoist 


That is, leave little chance for accident 
humanly possible. Just for instance, there 
may only limited amount space between 
skip and head sheave the end the trip. 
such case special study must given the 
safety mechanism the ordinary appliances 
will not serve the purpose. That just ex- 
ample W-S-M attention safety requirements. 


More design and incorporation 
thorough safety lifts the price W-S-M Hoists 
somewhat higher than the ordinary hoists—but 
they are worth it. Investigate. 


The Wellman-Seaver-Morgan Company 
Cleveland, Ohio, 
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The Case Improved 


Oil-Fired Muffle Furnace (Front Control) 
The Latest Type Assay Furnace 


Dividend Payer 


from the day installed 


Carefully compiled records results obtained together with the un- 
qualified indorsements enthusiastic purchasers metallurgical 
fields everywhere, fully justify and substantiate our strongest 
claims for CASE OIL FURNACES. 


CONSIDER THESE ADVANTAGES! 


ECONOM Utilization all heat the 


oil through perfect combustion, 
gives lowest possible fuel consumption—saving 60% 
fuel cost. 


APIDIT Work handled the shortest 


possible time, muffles fusion 
heat minutes. Puts into the assay office. 


EFFICIENCY saving fuel, time and 


labor Case Oil Furnace 
increases greatly the ratio results accomplished 


THE CASE Oil-Fired Furnace energy expended. 
One, Two Three Write today for complete information and photograph. 


The Denver Fire Clay Company 
DENVER COLORADO 


Flotation Concentrate 


Varies much settling qualities that difficult, without making careful 
tests, determine the amount area required for each case. 


have made careful study settling and are equipped make necessary 
tests convenience those planning the installation Dorr Thickeners. 


you are doubt the settling area required, send 5-gallon sealed 
sample your pulp fed the Thickener, stating tonnage handled, 
and will advise you its size. 


Dorr Thickeners are used extensively for 


Thickening dilute pulp the right consistency: 
Thickening the concentrate before filtration; 
Recovering water for its re-use. 


THE DORR COMPANY 


Engineers 
Successors THE DORR CYANIDE MACHINERY COMPANY 
NEW YORK DENVER LONDON, 
Battery Place Cooper Building South Street 
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Temperature Controlled 


Patented 


What, exactly, your roasting problem? Does 
the difficulty lie getting exactly the roast 
desired your present cost roasting too 
high? 


The secret the efficiency the Herreshoff 
lies the cooling system. permits the 
rigid control the temperature every hearth. 
The exact degree heat desired get any 
result from partial dead roasting any ma- 
terial treated can easily attained and main- 
tained precisely. 


Add that pre-heated blast, with its advan- 
tages, the high capacity the Herreshoff 
compared other furnaces, and the construction 
that makes operation simple and cuts the cost 
upkeep the lowest possible point. 


Our engineers will glad you will furnish 
data, suggest installation that will solve 
your roasting problems. 


GENERAL CHEMICAL FOUNDRY COMPANY 


Broad Street New York, Coart Agentr 


al 


Single Friction Drum Electric Hoist 


Hoist illustrated not 

the smallest nor the largest 

Electric Hoist this type 
build, Single Drum and Double 
Drum. 


These Hoists have side frames high 
enough permit gears clearing the 
floor; the frames 
The sub-base for motor ma- 
chined and carefully fitted main 
frame hoist. 

Gears are steel, accurately cut from solid 
metal automatic machines; motor 
are rawhide. Gear guards made 
heavy steel bands are furnished. The 
clutch and brake bands are lined with 
thermoid, composition which has 
smooth and steady release and will out- 
wear any wood brake liner made. 

These Hoists are designed and built for 
the most severe service. 5000 pounds Rope Pull, 300 feet per minute, H.P. Induction Motor. 
The Motors are Alternating Current 

Direct Current may required. 


Our new Hoist Catalog mailed upon 


The English Iron Works Company, Kansas City, Mo., 
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ast 


Hardsocg Drills have cut out solid reputation for good work and lots it. Their success 
resulted from deep study the exacting demands made upon drills the average mine and quarry. 


Vol. 101, No. 


No. “Wondersinker” few parts and remarkably low air con- 
sumption. free trial will quickly prove 

This hand drill cutting more feet holes its merit. Bulletin No. explains each 
per day, considering its weight and price, feature. May send it? 


than any other drill made. comparative 
test will prove the truth this. Splendid 
construction, together with wide know- 
ledge drill needs has made the No. 
the very last word drill 
efficiency. self-rotating, automatically 
oiled, has exhaust control, shock absorber, 


Weighs 
Pounds 


Hardsocg Wonder 
Drill Company 


Ottumwa, 


belongs your equipment 


Lines drifts other horizontal Coats mine timbers for protec- 


workings which rock tends 
slack otherwise fall off. 

Lines shaft alone conjunc- 
tion with other mixing outfits. 


Repairs concrete work all kind. 
Bring the Cement-Gun the rescue 
wherever concrete 
crumbled split. 

Waterproofs flumes, tunnels, 
ditches, etc., with protective coat- 
ing. 


tion from fungus, bad water and 
rot. 


Waterproofs concrete dams and 
retaining walls. Seals water- 
bearing fissures. 


Fireproofs timber bins and other 
mine structures. 


Puts fire and weatherproof 
coatings structural steel with- 
out use forms. 


Just write for copy the Cement-Gun Bulletin, which has 
further details and explains fully how everything done. 


South 10th and Mill Streets 


Allentown, Pa. 


Cement-Gun Company, Inc., 


New York Office Church St. 
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Single-Stage Steam-Driven 
Feather Valve Compressor 


Steam Cylinder 
for Corliss Compressor 


Laidlaw Feather Valve 


Winning Combination 


Compressed air users have warmly welcomed the 
supremacy the Feather Valve combination with 
the foremost air compressor. 


Belt -Driven 
Feather Valve Compressor 


That why year’s marketing the Laidlaw 
Feather Valve Compressor has taxed the capacity 
the Laidlaw Plant the utmost. 


LAIDLAW 


FEATHER VALVE 
AIR COMPRESSORS 


The Valve: Leads simplicity, durability and Feather Valve Compressor 
efficiency. 


The Compressor: Sturdily constructed 
excellent material—highest refinement design 
smallest machine, well the largest. 


Compare point point, the specifications 
the Laidlaw Feather Valve Compressor with those 
any competing 


Full details Bulletin Copy request. 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
Successor International Steam Pump Co. 
115 Broadway, New York 
Laidlaw-Dunn Gordon Plant, Cincinnati, Ohio 
Branch Offices All Principal Cities 


Two-Stage Belt- Driven 
Feather Valve Compressor 


Two-Stage Steam- 
Driven Feather Valve 


Compressor 


Feather Valve 
Compressor 
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Reasons Why— 


wide awake mining companies are buying 
Baldwin-Westinghouse 
BARSTEEL Locomotives 


frames have NEVER BEEN BROKEN though every kind 
accident from running head into mountain sides, into other locomotives 
and buried under string cars. The frame strong that 
mogul times the weight. 


Three point brake suspension, MCB brake shoes, Vauclain removable gib 
mean ability withstand hard service continually. Such repairs are 
needed quickly made because parts are get-at-able. 


BARSTEEL locomotives are the most economical operate and maintain 
BECAUSE they are strongest, most accessible for inspection and lubrica- 
tion, use less power for doing their work and have highest all-day capacity. 


These things make the YEAR ROUND COST PER TON LESS. 


Wemanufacture and furnish complete electric mine equipments, locomotive 
—power—and trolley line material. 


Contract One Responsibility 
Means More Real Value for the Price 


The Baldwin Locomotive Works Westinghouse Electric Mfg. Co. 
Philadelphia, Pa. East Pittsburgh, Pa. 
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It’s the Cost 
and repairing pipe lines that piles cost 
mines where acid water 


Our 
Valves, Pipes and Fittings 


have been solving this difficulty some the largest copper mines 


The entire inner surfaces the pipe and fittings are lined with 
substantial acid-resisting lining that attached special pro- 
cess which practically welds the pipe itself. cannot re- 
moved except melting. The protection complete—no part 


the iron can come contact with the water. 


The valves are lined with patented acidproof metal, which posi- 
tively resists wear, abrasion and cutting action the water. Fur 
nished gate, angle pattern. 


Write for interesting Catalog describing 
our lined pipe and fittings all kinds. 


United Lined Tube Valve Company 


Franklin Street Boston, Mass. 


LOOK AHEAD— 


The valves you install now 
should be in service for many 
years to come. Your close atten- 
tion to details of construction, 
materials and workmanship (the 
factors which determine the life of 
bn will play an important 
part in future dividends. By 
using 


LUNKENHEIMER 
Gate Valves 


the valves for 
the installation will be permanent’ 
and satisfactory service assured. 


They have a single, solid wedge 
disc, finished to the exact taper of 
the seat rings which are threaded 
into the body—the type which 
has proven the most satisfactory. 


contact with the seat ring faces. 
This prevents across 
the seat ring faces when the valve 
is being opened or closed, which 
cause most wear Gate 


es. 
When wide open, the top the 
disc forms a seat under the bon- 


pressure. . 


parts are bronze 
prevent corrosion and 
give long life to.the valve. Extra Pattern with Bypass. 


with Inside Screw Stationary Stem and and Yoke 
Rising Stem, in Bronze, Iron, ‘‘Puddled’’ Semi-steel and Cast Steel, for 
pressures 350 pounds and temperatures 800 deg. Fahrenheit 


Write for descriptive literature. 
LUNKENHEIMER 
"== 


Largest Manufacturers 
High-Grade Engineering Specialties 
the 


Wor 
6-9-20 


Never Leak 


Under. Any Pressure 


Apply Smooth-On Iron Cement No. the 
screw threads the same red and white lead. 
The great advantage Smooth-On that 
expands hardening and closes any de- 
fective places which ordinarily cause 
leaks. 


Free Instruction Book 
Every one the hundreds uses for Smooth-On 


explained Smooth-On Instruction Book No. 15. 


Write for your free copy today. 


Smooth-On Co., City, 


’ 
= = 
= the body and travels to practically | 
: 


Vol. 101, No. 


= & 3 

Positions Open Positions Wanted Miscellaneous 
Civil Service Work Wanted Educational 
Employment Agencies Agents and Salesmen Books 
Labor Bureaus Contract Work For Sale 
Business Opportunities Proposals 
RATES: Positions Wanted, cents word, charge cents Monadnock Block, Chicago will forwarded without charge (except- 

insertion, payable advance.. Other advertisements, cents ing circulars similar literature.) 

minimum charge $1.00. words for blind address care our IMPORTANT: Original letters recommendation other 
New York Chicago offices. Advertisements for bids $3.60 inch. should not 
vertisers’ names will not under any circumst 
addressed 10th Ave. and 36th St., New York 1144 Copy received until A.M. Monday for following Saturday’s 


POSITIONS OPEN 


BISMUTH METALLURGIST—a man experienced the ex- 
traction bismuth from ore wanted; state full particulars 
experience, give references. P290—Eng. Min. Journal. 


SALESMAN well acquainted with mine, mill and smelter 
managers and superintendents, market gas machine and 
burners for laboratory and domestic purposes. State terms 
desired and particulars. P298—Eng. Min. Journal. 


Employment Agencies 


The Agencies advertising here agree to refund any registration free on 
demand any time within the first siz months when no position is secured. 


REGISTRATION FEE charged our clients; are 
under obligation place unqualified men. Registrations 
accepted from desirable applicants only; offer mining com- 
panies carefully selected men whose records warrant our 
recommendation. When requiring capable men any kind 
Technical Agency, 1004 Washington Building, Los 

ngeles. 


CORRESPONDENT 


THE UNDERSIGNED plans and conducts correspondence 
for positions technical, manufacturing and 
lines for $15,000 men exclusively. Complete privacy 
assured. commission charged—only service fee and post- 
age. Send name and address only, confidence, for prefa- 
tory details. Bixby (established 1910), Niagara 
Square. Buffalo. 


WANTED 


EXECUTIVE MANAGER operating company. 
Twenty five years experience coal and metal mining, .bus- 
iness and operating ends. West preferred. Salary $6,000. 
Min. Journal. 


EXPERIENCED WOMAN TRACER wishes position with 
architect manufacturer. PW304—Eng. Min. Journal. 


MINING ENGINEER, technical graduate, years’ experi- 
ence engineer and manager silver-lead mines, desires posi- 
tion. PW296—Eng. Min. Journal. 


ASSISTANT MINING ENGINEER (26), technical graduate 
with several years’ practical experience difficult shaft sink- 
ing and construction work, desires change. PW291—Eng. 
Min. Journal. 


MINING ENGINEER, married, technical graduate, years’ 


experience surveying, drafting, mining, construction, ‘repair 
and maintenance, desires position, moderate salary. PW281— 
Eng. Min. Journal, Chicago. 


EXPERIENCED SMELTER FOREMAN wants position; 
handle lead copper furnaces, also copper converters, 
acid basic method; age 38; best references; fluent Span- 
ish. PW297—Eng. Min. Journal, Chicago. 


Your Machinery Dollars More Work Here 


six-foot Chile mills, 9x15 crushers, electric locomotives, steam locomotives, 
100-h.p. S.D. electric hoist, 150-kw. G.E. 2,300 V. 3 P. generator, Pelton 4-ft. = 
wheei with governor, Ry. steam shovels, new copper furnace, Connersville 
blowers 2 to 81-ft. contractor’s hoisters, derricks, compressors, lighting plants, = 
Corliss engines up to 800 h.p., boilers and pumps, 7 electric and 14 steam mine = 
hoisters. Write for prices and details this slightly used machinery and save 


money. 
Arthur Kenyon, Denver, Colo. 


Reorganization Mining Companies 


(Executive, Operating Commercial Departments) 


Mining Engineer of wide experience—headquarters in the West—with excel- = 
lent record similar work accomplished for group financial the 
their mining operations and the conservation assets, offers 
his services consulting capacity other companies. 
Advertiser concentrates upon the technical, administrative and commercial 
phases mining operations, and not with the raising fresh capital any re- 
— of capital interests. Address: M 261—Engineering and Mining = 

ournal. = 


ENGINEER (35), technically educated civil and me- 
chanical engineering; ten years’ experience civil engineer- 
ing design and construction work; two years chief engi- 
neer large copper mine. PW306—Eng. Min. Journal. 


FURNACEMAN, many years’ experience copper blast 
furnaces with the Anaconda Co. thoroughly familiar with all 
details, now employed but desire change. PW300—Eng. 
Min. Journal, Chicago. 

GRADUATE COLUMBIA SCHOOL five years’ 
experience mining, milling and assaying, two years executive 
industrial work, desires position preferably near 
New York, where combined technical and business experi- 
ence will value. Now employed. American, thirty years 
old, married. Speaks Spanish. PW303—Eng. Min. Journal. 


METALURGIST desires position superintendent as- 
sistant superintendent lead copper smeltery; years’ 
chemical and metallurgical experience; present employed. 
PW287—Eng. Min. Journal, Chicago. 

MINING SUPERINTENDENT desires position charge 
opening new property; mining engineer years’ prac- 
tical experience; efficiency and cheapness operation spec- 
ialty; copper, zinc, lead. gold; interview Boston 
New York. PW292—Eng. Min. Journal. 

MINING ENGINEER the highest standing, who has 
traveled extensively and reported properties Asia, 
Africa, North, Central and South America, desires form 
connection, consulting capacity for work the field, 
with contemplating mining investments 
abroad. PW295—Eng. Min. Journal. 


MANAGER MINE OPERATING Mexico, that has 
paid dividends through entire revolution, wishes change; 
young man, broad experience and best references from pres- 
ent employers, PW299—Eng. Ming. Journal, Chicago. 

TECHNICAL AND ANALYTICAL CHEMIST, age 30, experi- 
enced electrometallurgy, handling furnaces and men, form- 
erly chief chemist large smelter now superin- 
tendent, present plant years. PW301—Eng. Min. Jour- 
nal, Chicago. 


WANTED 


PRIVATE LESSONS, how use microscope, wanted 
young mining engineer; residence Hoboken, W302— 
Eng. Min. Journal. 


FOR SALE 


SULLIVAN DIAMOND CORE DRILLS—1 “B” drill, 
drill, “H” drill, all with hydraulic feed; “S” drill with 
screw feed; all first-class condition. Address Box 33, 
Pittston, Penn. 


TWO WOODBURY JIGS with slime classifier complete and 
first-class condition; all parts and connections good 
new. FS284—Eng. Min. Journal, Chicago. 

INGERSOLL-RAND JACKHAMER rock drill, butterfly 
valve, operating steam air; good condition. 
Eng. Min. Journal, Chicago. 


LOOK See what 
beneath the Surface 


test Coal and Mineral land any partof 
North or South America. 


Pennsylvania Drilling Co. 
Diamond Drill Contractors 


Pittsburgh, Pa. New York. 
Phone Hemlock 305 Phone Rector 
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Mining Machinery 
SECOND-HAND 


HOISTING PLANT 4—Lidgerwood, D. D., motors to suit. 
Consisting of 28x72 Webster-Camp & 
Lane. Double Cylinder Corliss Hoist CYANIDE EQUIPMENT 
with two Reels, capacity 4,000 ft. 1—12x12 Portland Filter. 
depth, with 4-66x16 Horizontal Aikens Classifiers. 
lar Boilers, e Gallows Frame 2—24-ft. Dorr Thickeners. 
made of Selected Oregon Timbers and 2—27-ft. Dorr Thickeners. 
Sheave Wheels. Agitators. 


CRUSHERS 


1—7x10 Blake Crusher. 
1—7x11 Dodge Crusher. 


HOIST—FIRST MOTION 


1—10x30 Bolthoff, 


1—16x30 ‘Allis-Chalmers D. D. 
1—16x36 Dav 1—7x16 Sampson Crusher. 


3—9x15 Blake Crushers. 
1—22x36 le, 1—9x16 Western Steel Crusher 
1—28x72 Webster-Camp “& Lane Dou- 

Cylinder Corliss Double Reel. 1—18x24 Blake Crusher. 


GEARED 

2—No. Austin Gyratory Crusher. 
1—10x14 Davis, 1—Set 6x10 Sample Rolls. 
1—12x14 Vulcan, D 1—Set 12x20 Rolls. 

1—Set 10x30 Rells. 

2—Set 16x36 Davis Rolls. 


FRICTION HOISTS 16x36 Colo. Iron Works Rolls 


2—6x8 Vulcan, D. C 


1—6x8 National, S. C. 

1—8x10 Fairbanks-Morse, 
1—8x10 Fairbanks-Morse, 
1—10x12 Fairbanks-Morse, 
1—12x12 Fairbanks-Morse, 


TUBE AND BALL 
1—5x24-ft. Tube 
1—5x22-ft. Abbe Tube Mill. 
1—48x16-in. Abbe Tube Mill 
1—48x12-in. Traylor Tube Mill. 
Gates Ball Mill. 
1—5x7 Standard Ball Mill. 
1—5x4 Standard Ball Mill. 
1—4x3 Standard Ball Mill. 

Complete Stock List will be 

sent request, 


ELECTRIC HOISTS 


1—10 Single Friction 
1—1 . McFarlan D. 
1—35 hp. & By “Singie Drum 


The Morse Bros. Machinery Supply 


Company 
1732 Wazee Street Denver, Colo. 


TS: 


o 
° 
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FOR SALE 


Dorr Thickeners mechanism with lifting device for 20x10 steel 
tanks. 


Dorr Agitators mechanism for steel tanks 12x10 ft., in. 
The above have been used three weeks. Immediate shipment. 


The Morse Bros. Machinery Supply Co. 


Denver Colorado 


HAMMOND METERS 


For Power Plant use measuring accurately quan- 
tity water fed boilers, amount condensation, 
make-up water, etc. The principle operation 
measures actual volume displacement and 
accurate all rates flow and water temperatures. 


Alberger Pump Condenser Co. 


Street, New York, 

Boston, Chicago, 


BETTER AND CHEAPER GAS 


FOR YOUR LABORATORY AND INDUSTRIAL WORK. 
The Tirrill Gas Machine supplies standard, uniform, 
non-poisonous gas. Absolutely safe. Used the same city gas. 
Complete gas Plants—$275 up, according size. 


4 i 


Reliable Service 


have long studied the exacting 
requirements belting for mining 
duty, and the results our investiga- 
tions and experiments have been the 
development belting that gives the 
highest efficiency the lowest cost. 


DESERT 
CROWN 


These brands are furnished for ele- 
vator conveyor service and have 
given uniform satisfaction wherever 
installed. 


Ask tell you detail about 
either both these belts. obli- 


gation your part for any information 
desired. 


Handy Buyers’ Guide, FREE 


This book contains pages, 
printed colors. describes many 


kinds Mechanical Rubber Goods, 
and gives valuable tables belting, 
packing, hose, etc. sizes. 


13-F 


Tirrill High Efficiency Burners insure gas saving 25-50% 
TIRRILL GAS MACHINE LIGHTING CO. 
Established 1864 
610 Terminal Bldg., 103 Park Ave., New York City. 


Quaker City Rubber Co. 


Philadelphia Pittsburgh Chicago New York 
629 Market St. 211 Wood Fulton St. 


= = 
16x40 Colo. Iron Works Rolls 
1—Set 5x18 Triplex Rolls. 
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DRILLS 


The most popular light 
utility drills 
duced. hand ma- 
chines they are used for 
shaft and winze 
plugging, etc.; yet when 
mounted they are 
such sturdy construction 
weight 
most effective rapid 
drilling drifters. 
signed either 
“dry” machines, they 
cover broad field and 
their adoption not only 
results increased prog- 
ress, but also reduction 
the cost repairs. 


New Paso DENVER, COLO. Seattle Salt Lake City 
San Francisco Houghton, Meibourne 


Minerals Separation American Syndicate, Ltd. 


Flotation Concentration Sulphide Ores means 


the Minerals Separation Processes 
Send Inquiries 


BEER, SONDHEIMER & CO., Sole Agents E.H. NUTTER, Chief Engineer 
61 Broadway Merchants Exchange Bldg. 
New York 


San Francisco 
Advertisement June 17th issue 


a 


FLOTATION OILS 


Pensacola Tar Turpentine Company 
Mariner, Pres. Gull Point, Fla. 


Flotation Oils 


PURE PINE PRODUCTS 
MIXED OILS 


one our oils does your work you will 
get the same oil every time. 


MAKE them. 


Georgia Pine Turpentine Co. 
Works: Fayetteville, C., Collins, Ga. 


al 


No. 


CABLE DRILLS 


for Placer Gold Testing, 
Mineral Prospecting for Lead, Zinc, 
al, Copper, Oil, Gas. 

and Water Drilling: 
Holes Cement 
and Stone Quarries. Equip- 
ped with steam engine, gas 

ing specify class work -you 
are interested in. 


KEYSTONE DRILLER 


COMPANY 
BEAVER FALLS, PA. 


US 


Know The Real 
Value Your Prospect 


by obtaining cores drilled to maximum 
depth at low cost with a 


DOBBINS 
Core Drill 


simple, compact and powerful machine 
that is readily transported to the field. 
It operates with a carefull ly guided — 
supported at its upper end by a ball bear- 
ing yoke. Feeds up to 30 inches can be 
obtained. Either elect ic motor, steam or 
gasoline engine driv 


Write now. 


The Dobbins Core Drill Co. 
Broadway, 


Pays Less for Drilling Rock 


Important economies are sure to follow the equipment of your 
mine with Wood Rock Drills. 


Their use means longer and better service. Built Vanadium 
Tungsten Iron that has many times the wearing properties of 
cast iron. Write for the Wood Catalog. 


Dale Avenue Paterson, 


ATU 


a 


DIAMOND DRILLS 


Power, Horse Power, Gasoline, Steam, 
Air, Electricity. Send for Catalog No. 


STANDARD DIAMOND DRILL COMPANY 


FIRST NATIONAL BANK BUILDING, CHICAGO, U..S. 


PROSKE 


3309 Blake St., Denver, Colo. 


Mfr. Ajax Drill Sharpeners, Ajax Ham- 
mers and Ajax Oil Forges. Send for cata- 
logues. 


a 


McKiernan-Terry Drill Co. 


Manufacturers 


Rock Drills, Core Drills, 


Pile Hammers, Jacks. 
230 Broadway, New York 


SHO 
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Rector 


low first cost. 


will assist you fi- 
your EMPIRE 
results prove wortby. 


DREDGES 


Yuba Ball Tread Tractors. Yuba Centrifugal Pumps 


THE YUBA CONSTRUCTION COMPANY 


Works: Marysville, Cal. Sales Office: 433 California Street, 
San Francisco, 


DREDGES FOR GOLD AND TIN 


UNION CONSTRUCTION 
604 Mission St., San Francisco, Cal. 


AGENTS FOR 
UNION CHURN DRILLS 
BOLINDER OIL ENGINES 


Copper Steel Sheets 
Black and durable and rust- 
resistant. APOL. YSTON NE Galvanized 
ing, Flumes, and all forms sheet metal work. 


AMERICAN SHEET AND TIN PLATE COMPANY, Pittsburgh, Pa. 


NEILL JIGS 


a 


SINTERING FINE ORES 


BLAST 
Dwight Lloyd Inc. 


(Successor Dwight Lloyd Metallurgical Co.) 
Columbia Building, Broadway; New York 


Cable Address: Sinterer-New York 


New York Engineering Company 


For Placer You Will Want Use 
the EMPIRE DRILL 


endorsed and used all the leading mining engineers all parts the world. 


Because There practically expense for repairs. 
really portable, and can carried anywhere that man can go. 


And most important all, your drilling results will ACCURATE. 
Write for our booklets PLACER DRILLING and GOLD DREDGES. 


New York 


are specialists 
Dredge 
Building and 
Placer Equip- 
ment. 


| 
HERE room business for the man 
the machine that ‘‘gets tired 

The great, dominating, winning-thought ‘is the thing 


through 
That’s the basis which every 


MARION ELEVATOR DREDGE 


thought out, and laid out, and built—that has 
mighty task before it; and that must ‘‘see the 
successful, profitable finish. 

Witness the performance field, 
here and abroad, and you realize how fully this goal 
ours met every machine that 


Make Excavating Machinery Every Description 
Chicago, New San Seattle 


THE MARION STEAM SHOVEL COMPANY 
Established 1884 MARION, OHIO 


115 
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“Giant” Fuel OilEngines 
Single Duplex 


For operating Pumps and Generators, Air Com- 
pressors and all Power Purposes 


Giant Fuel Oil Engines 


are made capacities from 160 horse- 
power and will operate successfully 


Crude Oil Stove Oil Diesol Coal Oil 
Fuel Oil Star Oil Solar Oil Kerosene 
Gas Oil 


which means Low Operating Cost. 

valves, gears, carburetors, mixers, oil 
air heaters, magnetos, batteries, timers, switches, 
coils, wires spark plugs. 


Write for Bulletins and Prices. 


CHICAGO PNEUMATIC TOOL CO. 


1036 Fisher Vanderbilt Ave. 


Chicago New York 
Branches Everywhere 
B-1 


HOW YOU BUY PIPE? 
si iad ¥ Do you insist on the named, known and marked 
kind—“NATIONAL” Pipe? 


9 Don’t be satisfied with ordinary pipe—look 
for the name “NATIONAL” on every length. 
{ See the double-page announcement in the issue 
July 


The Name 


ational Tube Company, 


Pa. 


Inexpensive Washington Pipe 


proof against all the things that usually trouble 
you—it the pipe you hundred different styles 
and sizes made for any purpose. proved Wash- 
ington economy thousand firms—let prove 
you. Write today. 


Buying-THE ENGINEERING 


MINING JOURNAL-Section 


NATIONAL TANK PIPE CO. 


Norris Building 


Vol. 101, No. 


The Accumulated Skill and 
Experience Years 


selecting and seasoning Redwood and Douglas 
Fir and manufacturing wood tanks and con- 
tinuous stave and machine-banded wood 
pipe, goes into both Pacific Tanks and Pipes. 
The result—added value you. May not 
into full details? Write. 


Pacific Tank Pipe Company 


ESTABLISHED 


Factories: 
San Francisco 504 Fifth Street, San Francisco 
Los Angeles 903 Trust Savings Cor. 6th 


Spring Sts., Los Angeles 


ALL MEANS 


investigate the merits of 
“NATIONAL 
Wood Pipes for 


Low installation and upkeep costs—lasts 
longest—does not rust nor corrode. 
Write for Booklet. 


All sizes 
from up. 


UALITY” 
mines. 


Department B. 


275 Oak St., Portland, Oregon 


JAMES NORRIS 


1869 


Member Patent Law Association. Counsellor Patent Causes. 
Solicitor Ameri- 


can and Foreign PATENTS 


Information sent free request. 


Washington, 


Hydraulic Mining—Yukon Gold Co. 


Water TAYLOR SPIRAL RIVETED PIPE 


New York, Jan, 16, 1911. 


“Gentlemen: beg acknowledge yours Jan. 9th, mak- 
ing inquiry our experience with your Spiral Riveted Pipe. 

Our first use Spiral Riveted Pipe was connection with our 
hydraulic mining operations distributing lines from our main 
ditch system. The pipe was given severe service and proved 
entirely satisfactory. Weare now using diameters 
inches and heads 530 feet. have found the pipe easy 
lay and handle, strong for its weight and generally satisfactory. 


Very truly yours, 
(Signed) Yukon Gold Co. 
Perry, Gen. Mgr.” 


Catalog and Special Prices request. 


AMERICAN SPIRAL PIPE WORKS, Chicago, 


Spiral Riveted Pipe— 
Pipe Specialists for 48 years. 
Abendroth Root Co. 
Works: Newburgh, N. Y. 


Office, Factory and Works: 3001-3019 Asotin St. and 1512 1620 Jefferson 


Tacoma, Washington, 


Let Show You How 
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Contents 
Brief 


Weights and Measures. Mathematics. 
Surveying. Mechanics. Strength 
Materials. Concrete. 
Wire Ropes. Power Transmission. 
Specific Gravity, Weight, and Other 
Properties Materials. Hydrostatics. 
Hydraulics. Heat and Fuels. Fuels. 
Boilers. Steam Engines. Compressed 
Air. Electricity. Internal-Combus- 
tion Engines. Prospecting. Mining. 
Methods Open Work. Methods 
Closed Work. Explosives and Blast- 
ing. Supporting Excavations. Hoist- 
ing. Haulage. Ventilation Mines. 
Mine Fires. The Preparation Coal. 
Safety and First Aid. Mine Safety. 
Natural Sines, Cosines, Tangents and 
Cotangents. Logarithmic Tables. 
Traverse Tables. Glossary Mining 
Terms. 
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Now Ready— 


Coal Miners’ 
Pocketbook 


(Formerly Coal and Metal 
Miners’ Pocketbook) 


1,200 pages, flexible leather, pocket size, 
fully illustrated, $4.00 (17s) net, postpaid. 


For many years the Coal and Metal Miners’ Pocketbook 
has been the standard its field. 


This new edition new book—fully revised that 
now nearly twice the size the earlier editions. 


The work now devoted primarily coal mining but every 
man engaged any form mining will find value. 


The New Edition New Book 


1,200 pages, solid full the latest and most useful data 
for the practical man—are condensed handy pocket- 
book and indexed for quick reference. 


matter what branch mining you are engaged in, 
you will find this book ever-present help time 
trouble, quick guide show you the right way solve 
your problems, and digest the best practice 
the best men the world. 


You Need This New 


The old editions, useful they were 
their day, are not compared with 
this for single minute. You need 
this new edition you would 
prepared forthe emergency. 
other handbook will serve you 
well. 


McGraw - Hill 
Book Company, 


You may send me the 
following on 10 days’ ap- 
proval. I agree to pay for the 
book or return it postpaid 
within 10daysjof receipt. 
Coal Miners’ Pocketbook, $4.00 
net. 

regular subscriber The En- 
gineering and Mining Journal. 


239 West 39th Street, New York 
Publishers Books for The Engineering and Mining Journal not The Engineering and Mining Journal 


member of A. I. M.E., please give business reference in margin. 
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for Booklet 


The Drying Ores 


becoming larger problem every day. 


RUGGLES-COLES 
been used on. 
sticcessful 


THE 


The Highest Grade Belt Possible Produce 
Strongest—Truest—Best 
Wet Dry Service 
Price Reasonable—Fully Guaranteed. 


Branches and Agents Everywhere 


We 


THE BEST AND MOST INNOCENT ARE OFTEN 


WRONGFULLY ACCUSED. 
For instance, take case where belt was allowed run slack enough slip 
causing “‘pulley burn.’”’ There was no actual nee that this had happened 
after the one responsible tightened her up—his was man knew 
nothing of bel ts and was easily convinced that the concern who sold the belting 
“put one over.’ 
Schieren’s Duxbak Waterproof Leather Belting less liable pulley burn be- 
cause it keeps a uniform length in all kinds of weather after once being properly 
fitted the pulleys. 
Try Duxbak your Centrifugal Pumps, Jaw Crushers, Gyratory Breakers, 
Rolls, Chilean Mills, Conical Mills, Tube Mills, Stamp Mills, Trommels, Con- 


Let have your problem. 


Ruggles-Coles Engineering Co. 


Main Office Works, York, Pa. 


Western Branch McCormick Bldg., Chicago, centrating Jigs, Vanners, Blowers, Blowing Engines, Compressors, 
Eastern Branch Church Street, New York City Gas and Engines, Motors, Dynamos and appreciate its value 
London Branch Electro-Metals, Ltd., Imperial Bldgs. production. 


No. Kingsway, W.C., London, England. 
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Power Transmission inthe Mine— 


Heavy bearings, 
Drop Hangers and 
Post Hangers. 
Machine moulded 
gears and pulleys. 
Friction clutches, 

Rope drives and 
Heavy Pillow blocks 70—re- 


Ball Bear ing Belt Conveyor cently furnished large Zinc 
Catalog No. Co. 


Trump Measuring and Mixing Machines. 
Merrick Conveying Weighers for Belt Conveyors. 


Caldwell Son Co. 


ELEVATING CONVEYING AND POWER TRANSMITTING MACHINERY 


ROBINS CONVEYING MACHINERY 


Our bulletins describe the successful solution many mate- 
rials-handling problems. Let them help you. 


ROBINS CONVEYING BELT COMPANY 


Park Row Chicago, Old Colony Building 

Sap francisco, The Griffin Co. Spokane, United Iron Works. 

Toronto, Gutta Percha &1 Rubber, Ltd. New Glasgow, Eastern Steel Co., Ltd. 
C., Fraser Chalmers, Ltd. 


Mining Transits 
Levels 


The oid name, but modern and up-to- 
date in construction. It is made by =a for the use 
of experts. Send for Catalog 29. 
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Chemical Apparatus 


Chemical and Laboratory 
Supplies 


the stock and can make prompt 
delivery. Write for 


Technical Chemicals and all kinds Filtering Paper 
Henry Heil Chemical Company 


St. Louis, Missouri 


Chemicals for Recovery Processes 


Assayers’ Material Lead Acetate 


Borax 
Borax Glass Reagents 
Cyanides Zinc Dust 


and Apparatus Zinc Shavings 


Everything for the Laboratory 
SAN 


| 


SEND FOR CATALOG 


a 


BERGER TRANSITS AND LEVELS 
MONITOR TYPE 


ioe a casual glance is not enough— 
udy these Type Transits and Levels ask- 
ins ‘ter the folder: 


Write us your Socks and we will send full particulars. 


ES 


you your metal work protected from rust and 
corrosion 


DIXON’S PAINT 


Ask for the proof and booklet No. 42B. 
Made JERSEY CITY, J., the 
JOSEPH DIXON CRUCIBLE COMPANY 


Established 1827 B-119 


Spirittine Wood Preservative 


Recognized standard among the leading and largest yo berg car, bridge, 
engineers and contractors. Oldest pine wood dis- 
and wood urers in thisacountey. Established 
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Chemical 

Assay and 

Laboratory Supplies 
Prompt shipments are 


assured our large 
comprehensive stock. 


Catalog sent gratis laboratory heads. 


Eimer Amend 


New York Pa. 


205-211 Third Avenue. 3006 Jenkins-Arcade Bldg. 


Try This— 
Take small piece pipe and coat 


one half with Highland Non- 
Corrosive Coating. 


immerse the pipe bath sulphuric 
acid (4%). out the end eight 
days—you will find the coated portion 
practically unharmed. the illustration 
shows, the will eaten into 
severely. 


will pay for the experiment and 
send you booklet you say the word. 


Write. 
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UNUSUAL 


Established Years 


Manufacturers Mineral Products. 


Tungsten, Manganese, Antimony, Magnesite, Thorium, Zirconium, Uranium, Titanium, Molybdenum, 
Strontium, Beryllium, Barium. Specific offers, detailing quantity, delivery date and guaranteed content, 
accompanied average bulk sample, are required from actual producers, before can quote prices. 


FOOT MINERAL COMPANY 
19th St., Philadelphia 


CABLE ADDRESS: “FOOTE PHILADELPHIA.” ALL CODES USED. 


BEACH COMPANY 
ORE SAMPLERS AND SHIPPERS AGENTS 
Supervise weighing and sampling ore shipments smelters, 


00000000 


THE SOLVAY PROCESS CO. 


Mich., Hutchinson, Kansas 


Main Office, 204 Boston Building, Denver, Colo. Manufacturers 
BRANCH OFFICES: Soda Ash, Caustic Soda, 
Leadville, Colo. Bartlesville, Okla. Kan. Crystals, Snow Flake Crystals 
Pueblo, Colo. Collinsville, Okla. Donora, Pa, Selling A t = 
» rgent: an. er n arrange- = 
Paso, Texas Altoona, Kan. WING EVANS, Inc., William St., New York 


CHARLES HARDY 


Church Street, York 


Broker for Ores, Concentrates, Bullion and 
Residues, Gold, Silver, Copper, Lead, 
Tungsten, Molybdenum, Antimony, etc. 


Beware imitations. The genuin 
Antimony Pigs are brand 

mon: 

Antimony runs high 99.7%, with non-traceable 

onors Panama-Pacific Exposition, 
Order from dealers write direct us. 


WAH-CHANG MINING SMELTING Ltd. 
2283 Woolworth Building New York City 


PHELPS, DODGE COMPANY 


SELLING AGENTS THE 


CAPPER PASS SON, Ltd., 


= = 


etro! ‘opper Mining Co., o' zona, Moctezuma Copper Co. Bote Pig Lead, Ingot Copper, Antimon- 
Electrolytic Copper, bs ire Bars, Plates, Ingots and Cathodes and - ross or Residues Containing Tia, 


Cor. Cliff and John Streets New York 


HIGH PRICES PAID FOR TIN ORES 


Cash buyers Gold, 
Platinum Scrap, 
Silver, and Mercury 
Scrap. 


SULPHATE COPPER 


large and for spot and forward delivery 


PHILIPP BROTHERS 
Broadway New York 
elephone: Rector 


Smelters and Refiners 


Platinum, Gold, 
Silver and Residues. 


THE MUTUAL SMELTING AND REFINING CO., 
EAST LONG STREET, COLUMBUS, OHIO 
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Granby Mining and Smelting 


Manufacturers 


Pig Lead, Spelter and Sulphuric Acid. 


Buyers 


Lead and Zinc Ores 


Smelters located Neodesha, Kansas, and East St. Louis, Illinois. 
Lead Smelter Granby, Missouri. 


Address Suite 1710, Third National Bank Building, Alfred Dodd, Eastern Sales Agent, 165 Broadway, 
uis, Mo. New York, 


Bartlesville Zinc Company, Bartlesville, Okla., Collinsville, Okla. 


Purchasers Zinc Ores 
PRODUCERS 


Prime Western and Brass Spelter 
also 


Intermediate and High Grade Spelter 
AGENTS 
American Metal Co., Ltd. Broadway, New York 


5 


BUY ERS COMPLEX 
ZINC, LEAD AND COPPER ORES 


Sellers High-Grade Zinc Silicates, Sulphides and Oxides 
Address Inquiries Wallower 


THE WALLOWER REFINING REDUCTION WORKS 
Webb City, Mo. 


Balbach Smelting and Refining Company 


Ores 
Concentrates 
Bullion 
Residues 


Buyers Containing 


Gold, Silver, Lead and Copper. Electrolytic Copper Refinery. 
NEWARK, Established NEW JERSEY 


f | 
{ 
i” 
ia 
i 4 
5 
q 
5 
4 
q 
iq 
q 
ig 
j 
| 
4 
‘ 
i? 


| 


Office: Pittsburgh, ‘Pa. 


NICKEL 


Shot—High and low 
Ingots—Two sizes, Ib. 
ELECTROLYTIC NICKEL 99.80% 
Prime Metals for the Manufacture Nickel 
Steel, German Silver, Anodes and all remelting 


purposes. Our Nickel produced Rods, 
Sheets, Strip Stock, Wire and Tubes. 


METAL 


Pat. Office) 


are SOLE PRODUCERS this natural 
stronger-than-steel, non-corrodible alloy. 


Manufactured forms are Rods, Flats, 
Tubes, Sheets, Strip Stock and Wire. 


inquiries direct us. 


THE INTERNATIONAL NICKEL CO. 
Exchange Place, New York 


ILLINOIS ZINC ILL. 


Manufacturers 


Selected Brass 
and Sulphuric Acid 


Sheets, Plates and Strips 


ZINC special sizes, squares and circles, cut 
order. Engravers’, Lithographers’ and 
Battery Plates, Paper and Card makers’ sheets. 


Eastern Sales Agent 
81-83 Fulton Street, New York. 


Telephone, Beekman 139 


Wall Street 
New York City 


Purchasers 


SILVER LEAD ORES 


Works: Carnegie, Pa. 


ifs 


BUYERS ZINC ORES 


THE NEW JERSEY ZINC COMPANY 
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PENNSYLVANIA SMELTING CO. 
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Broadway, 


Main Office: Boatmen’s Bank Building, St. Louis 
Purchasers all classes 


Zinc Ores and Concentrates 
DAVID TAYLOR 


Western Ore Purchasing Agent 
Boston Building Salt Lake City, Utah 


PRIMOS CHEMICAL CO. 


Primos, Delaware County, Penna. 
Cable Address: Philadelphia. 


Telegraph Address, Philadelphia. 
Buyers 
Tungsten and Molybdenum Ores 


Manufacturers 
Tungsten, Vanadium and 
Molybdenum Products 


PRODUCERS 


ST. JOE DOE RUN 


LEAD 


Sales Office 


Vol. 101, No. 


New York 


St. Joseph Lead Co. 


PO 


The Hegeler Zinc Company 


SMELTERS AND MANUFACTURERS 
Spelter 
DANVILLE, ILLINOIS 


The Ducktown Sulphur, Copper Iron Company, Ltd. 


Isabella, Tennessee 


Manufacturers Sulphuric Acid 


and 


Purchasers Ores 
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International Smelting 
Company 


Purchasers 


Silver, Copper, Lead and Antimony Ores 


Smelting Works Ore Purchasing Department 
Intermational, Utah. Miami, 618 Kearns Building Lake City, Utah 


Refineries 


Lead Refining Co. East Chicago, Ind. 


000000000 000000009 


United Metals Selling 
Company 


European Agents: 


Henry Company, Ltd. 
Leadenhall St., London, 


United Metals Selling Co. 
M.B. 
Unter den Linden 56, Berlin, Germany 


NEC&BM Brands 
Selected Copper ABS &MA Brands 
Pig Lead International 


Electrolytic Zinc Anaconda Electric 
Highest Grade and Purity 


Selenium, Arsenic, Nickel Salts, Tellurium 
Copper Sulphate 
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VOGELSTEIN COMPANY 


BROADWAY, NEW YORK 


Buyers Ores, Bullion and Metallurgical Products 


Sellers Copper, Lead, Tin, Antimony and 


Cable: Matthiessen Hegeler Co. 


McKECHNIE BROTHERS, LTD. Salle, Ill. 


SMELTING WORK, WIDNES, ENGLAND 


Copper, Silver and Gold Concentrates 
Sulphuric Acid 


Metal Residues and Scrap. 


London Office: Lombard Street, London, 
Also Birmingham, Newcastle and Manchester 


Sheet Zinc for use the Cyanide Process, Perforated 
meet the requirements the Mexican Custom Laws. 


Ledoux Company, 


Inc. 


New York 


Sample and Assay Ores 
and Metals 


Ore Samplers the port New York 


Cyanide Sodium 96-98% 


Cyanogen Content 51-52% 


Cyanide 73-76% 


Cyanogen Content 39-40% 


The Roessler Hasslacher 


e 
Having representatives buyers’ works receive, weigh, Chemical Co. 
sample and assay consignments, representing the sellers 100 William Street NEW YORK 
transactions. are not dealers refiners. WORKS: PERTH AMBOY, 


Laboratory and Office: John Street 


ES 


The Consolidated 
Mining and Smelting 
Co. Canada, Ltd. 


Smelters and Refiners. Purchasers 
all classes Ores. Producers 
Pig Lead, Bluestone and Spelter. 


Irvington Smelting 


Refining Works 


Formerly Glorieux Smelting Refining Works 
Buyers, Smelters and Refiners 
Gold, Silver, Lead, Copper and Platinum Ores, 
Sweeps and Bullion 
Manufacturers Copper Sulphate 


@ 
Irvington, New Jersey 
Lehigh Valley connection 
New York Office, 
CHARLES ENGELHARD, Hudson Term. 


Offices: 
Smelting Dept., Trail, British Columbia 
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AMERICAN ZINC 


Lead Smelting Company 


Executive Offices: Congress St., 
Boston, Mass. 


Operating Offices: 1012 Pierce 
Bldg., St. Louis, Mo. 


SALES OFFICE: 
120 Broadway, New York, 


Producers 


“Mascot” Spelter 


for cartridge and other high grade brass. 
Also all intermediate grades Spelter 


and Prime Western; Zinc Ores, 
Lead Ores and Sulphuric Acid. 


Purchasers 
ZINC ORES. 


AMERICAN ZINC, LEAD 
SMELTING CO. 
Mines Joplin District, Missouri, Carter- 
ville, Missouri. 
Zinc Smelters Caney and Dearing, Kan- 


sas, Address 1012 Pierce Building, St. Louis, 


AMERICAN ZINC COMPANY 
TENNESSEE 


Mines Mascot, Tennessee. 


AMERICAN ZINC COMPANY 
ILLINOIS 


Zinc Smelter and Sulphuric Acid Plant 
Hillsboro, Illinois, Address 1012 Pierce 
Building, St. Louis, Missouri. 


WISCONSIN ZINC COMPANY 


Mines the Wisconsin District, Platte- 
ville, 


AMERICAN ZINC ORE SEPARAT- 


ING CO. 


Huff Electrostatic Separators and Plumb 
Jigs for the Treatment Complex Zinc 
Ores, Address 1218 Foster Building, Den- 
ver, Colorado. 


AMERICAN BALLAST COMPANY 


Producers Crushed Rock for Road Mak- 
ing and Railroad Ballast. Producers 
Powdered Lime Stone for Fertilizer Pur- 
poses, Address Holston National Bank 
Bldg., Knoxville, Tennessee. 
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Metal Co., Ltd. 


Broadway, New York 
1625-33 Boatmen’s Bank Foster Bldg. 
ST. LOUIS DENVER 


The 


Sele Agents 
Works Bartlesville, Oklahoma, and Springfield, 


Buyers West Norfolk, Va. 


Gold, Silver, Lead, Zinc, 

and Copper Ores, Copper 

Matte,. Copper Bullion 
and Lead Bullion. 


Metals 
Mattes 
Bullion 


Producers 
Gold, Silver, Copper, 
Lead and Spelter. 


Western Office, Salt Lake City, Utah 
1101 Newhouse Bldg. 


us 


00001 


United States Smelting 
Refining Mining Company 


United States Smelting Company 
Custom Lead and Copper Smelter Midvale, Utah. Address Salt Lake City, Utah. 
Custom Zinc Smelters Altoona, Iola and Harpe, Kansas. Address 413 Republic Building, 
Kansas City, Mo. 
Needles Mining Smelting Company 
Custom Lead and Zinc Concentrator Needles, Cal. Address Needles, Cal. 
Goldroad Mines Company 
Goldroad, Arizona. 
Mammoth Copper Mining Company 
Custom Copper Smelter Kennett, Cal. Address Kennett, Cal. 


States Metals Refining Company 


Custom Copper Smelter and Electrolytic Copper Refinery Chrome, J.; Custom Electroly- 
tic Lead Refinery Grasselli, Ind. Address 120 Broadway, New York City, 
Cia Real del Monte 
Mines and Mills Pachuca, and Real del Monte, Mexico. Address, Pachuca, Hidalgo, Mexico. 
United States Exploration Company 
For Examination and Purchase Metal Mines. Address Congress St., Boston, Mass., 120 
Broadway, New York, 1504 Hobart Bldg., San Francisco, Newhouse Bldg., Salt 
Lake City, Utah; 413 Republic Building, Kansas City, Mo., 906 Mills Bldg., Paso, Texas; 
Edificio Mutua 411, Mexico, 
SELLING OFFICE—United States Smelting Company, Inc., 120 Broadway, New York City, 
Buyers 


Ores, Matte and Furnace Products 


Refiners 


Blister Copper and Lead Bullion 


Sellers Gold, Silver, Lead, Copper, Spelter, Arsenic, Cadmium, Selenium and Zinc Dust. 


Beer, Sondheimer Co., Inc. 


National Zinc Company 


Norfolk Smelting Co., Inc. 


Ores 
New York Office, Broadway 
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American Zinc 
Chemical Company 


Langeloth Penna. 
Pittsburgh Office, Oliver Building, Pittsburgh, Pa. 


The Grasselli Chemical 
Company Cleveland, Ohio 


Buyers 


Zinc Ores and 
Zinc Concentrates 


Spelter and 


Buyers 


Zinc Ores 


Producers 


Spelter, Zinc Dust 
and Cadmium 


Chemically Pure Acids 
and Ammonia 
for Laboratory Use 


Heavy Chemicals 
The American Metal Co., Ltd. 
BUYERS Gold, Silver, Lead, Copper 
and Zinc Ores. 
PRODUCERS Gold, Silver, Lead, 
Copper, Copper Sulphate, Zinc, Zinc Dust, 
Cadmium, Cadmium Sulphide, Arsenic. 
General fice 
34th Floor, EQUITABLE BLDG., 120 
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UNITED STATES 
Arkansas 
Fuller, John 


Arizona 


Bradley, H., Jr. 
Burch, Kenyon 
Church, John 

Cole Co. 

Collins, Edgar 
Colvocoresses, Geo. 
Dunning, Charles 
Hatcher Carpenter 
Holland, 
Joralemon, Ira 
Miller, Hugo 
Overpeck, Areli 
Rutherford, Forest 
Scotland, Peter 
Smith, 

Smith 
Stramler, 


California 


Anderson, 
Anderson, 
Arnold, Ralph 
Boutwell, John 
Bradley, 
Bretherton, 
Bridger, Geo. 
Brockunier, 
Burch, 
Caetani, 
Carpenter, 
Clark, Baylies 
Clevenger, Howell 
Cobb, Wm. Lewis 
Cranston, Robert 
Dennis, Clifford 
Farish, John 


Farrell, 
Folsom, 


Garrey, 
Gibson, Walter 
Grant, Wilbur 
Grunsky, E., Jr. 
Haas, Herbert 
Hager, 
Hamilton, Beauchamp, 
Woolworth, Inc. 
Hamilton, 
Hanks, Abbot 
Hershey, 
Hodges, 
Hohl, 
Hoffmann, 
Holland, 
Hutton, Gerald 
Hyde, James 
Innes, Murray 
James Co., 
Jones, 
Kennedy, 
King, Frederick Gilberts 
Kinzie, Robert 
Labarthe, Jules 
Latham, 
Lavagnino, 
Lindberg, Carl 
Linton, Robert 
MacBoyle, 
MacDonald, Bernard 
McBride, Wilbert 
Merrill, 
Merrill Metallurgical Co. 
Morris, 
Mudd, 
Munro, 
Myers, Desaix 
Neel, Carl 
Nevius, Nelson 
O’Brien, 
Probert, 
Riordan, 
Royer, Frank 
Schmidt, Henry 
Short, Frank 
Sill Sill 
Simonds, Erriest 
Snyder, Blanchard 
Staunton, 
Stebbins, Elwyn 
Thurston, 
Timmons, Colin 
Toll, Rensselaer 
Turner, 
Turner, 


ARRANGED GEOGRAPHICALLY 


Vivian, Godfrey 
Otto 


Wethey, Arthur 
Wilding, James 
Wiseman, Philip 
Wrampelmeier, 


Colorado 


Adkinson, Henry 
Allen, Carl 
Argall Sons, Philip 
Bancroft, 
Bell, Charles 
Burlingame, Walter 
Butchart, 
Cazin, Franz 
Chase, 
Chase, Edwin 
Chase, 
Chedsey, 
Cohen, Louis 
Colburn, Lorimer 
Collins, Geo. 
Dorr Co., The 
Farish, John 
Finch, 
Fisher, 
Frost, Oscar 
Garvin, 
Gross, John 
Hawkins, 
Hills Willis 
Holland, 
Kyle, 
McDaniel, 
Munroe, 
Parker, Richard 
Plumb, Albert 
Radford, Walter 
Reid, Walter 
Rickard, Stephen 
Ritter, 
Sayre, Robert 
Schafer, Louis 
Toll, Rensselaer 
Ward, William 
Wiard, 
Clifford 
Wolf, Harry 
Wood Ore Testing Co., 
The Henry 
Worcester, 


Connecticut 
Irving, John Duer 


Delaware 
Tanner, Lee. 


Washington, 


Associated Geological 
Engineers, The 

Eckel, Edwin 

Hassan, 


Idaho 

Burbidge, Frederick 
Easton, 
Tytler, Maynard 
White, Rush 


Clapp, Rolla 
Dickman, 
Hollis, 
Wahl, 


Indiana 
Co., 


Reece, 


Kentucky 
Reed, Avery 
Wilson, Harry 


Maryland 
Free, 


Massachusetts 
Adams, Arthur 
Associated Geological 
Engineers, The 
Crosby, 
Hutchinson, Spencer 
Keedy, Dyke 
Packard, Geo. 
Peters, 
Richards, 
Rogers, 


Van Law, Carlos 
Wenstrom, 


Michigan 


Dunster, 
Lasier, 
Whiting, Lowe 


Minnesota 


Cheney, A., Jr. 
Collins, 
Longyear Co., 
Rakowsky, Victor 
Swart, 
Winchell, Horace 


Missouri 


Allen, Roy Hutchins 
Anderson, Glenn 
Burgess, Chas. 
Conklin, 
Durward 
Cox, 
O’Keefe, 
Kirby, 
Millar, Howard 
Robertson, James 
Sansom, Frank 
von Borries, 
Waring Williams Lab- 
oratories, The 
Wheeler, 


Montana 


Atwater, Maxwell 
Allen, Roscoe 
Anderson, Glenn 
Barker-Wilson Co. 
deSallier, Rene 
Fields, 
Higgins, James 
Kee, 
Larison, 
McCarthy Co., 
Richard 
Riddell, Guy 
Rohn, Oscar 
Snyder, Blanchard 
Trauerman, Carl 


Nevada 


Adamson, 
Carpenter, 
Duncan, Lindsay 
Dutton, Charles 
Fox, John 

Hale, Fred Jr. 
Lakenan, 
McColloms Co., The 
Starr, Charles 
Symmes, Whitman 


New Jersey 
Ely, 
Hooper, 
Seward, John 


New Mexico 
Foster, Lewis Erwin 
Larsh, 


New York 


Addicks, Lawrence 
Aldridge, 
Alsdorf, 
Apgar, Frederick 
Arnold, Ralph 
Associated Geological 
Engineers, The 
Atwater, Maxwell 
Atwater, M., Jr. 
Bagge, 
Ball, Sydney 
Banks, John 
Beatty, Chester 
Benedict, 
Bradley, 
Brodie, Walter 
Brown, Harold 
Brown, Thomas 
Bulkley, Norman 
Burdick, Charles 
Burger, 
Burrall, Fred’k 
Channing, 
Church, John 
Clapp, 
Clark, Allan 
Clark, Dawes 
Clements, Morgan 
Constant Co., 
Cox, Rowland 
Cranston, 


Dorr Co., The 
Drew, 
Dunster, 
Dwight, 
Emmons, H., 2nd 
Eaton, 
Erdletts, Jr., Jos. 
Eurich, Ernst 
Eveland, 
Farish, George 
Finch, 
Finlay, 
Florance Hampton 
Fuller, 

France, 

Gill, Philip 
Grugan, Justice 
Guess, 
Hammond, John Hays 
Hardy, Gordon 
Hassan, 
Henderson, 
Huntoon, 
Johnson, E., Ir. 
Jordan, Edwin 
Klepetko, Frank 
Knapp, John 
Knox Allen 
Kunz, George 
Lamb, 
Ledoux, 
L’Engle, Fleming 
Fevre, 
Leggett, 

Li, 

Liddell, Donald 
Lindberg, 
Lindsley, Halstead 
Lindsley, Thayer 
Lloyd, 
Magnus, Benj. 
Marsters, 
Mayer, 
McKinlay, William 
Minard, 
Motter, B., Jr. 
Neel, Carr 

Payne, 

Payne, Henry Mace 
Perry, 

Pierce, 

Plate, Robinson 
Poillon Poirer 
Raymond, 
Ricketts Co. 
Rogers, 

Rogers, Alexander 
Rogers, 

Rolker, Charles 
Rothschild, 
Rowand, Lewis 
Schrotter, 
Shapira, Samuel 
Sharpless, Fred. 
Shipp, Maltby 
Simonds Burns 
Skinner, Edmond 
Snelling, Walter 
Spicer, 
Spilsbury, 
Steele, Heath 
Sussman, 

Tarr 
Thayer, 

Thayer, Reginald Holden 
Thomas, 
Thomas, Kirby 
Thomson, 

Von Rosenberg, Leo 
Watson, 
Watson, William 
Weed, Walter Harvey 
Weeks, Frederic 
Weld, 
Westervelt, 
Wilkens, 
Wilkens Devereux 
Worth, John 
Yeatman, Pope 


North Carolina 
Case, 

Pratt, Joseph Hyde 
Tucker, 
Ohio 

Dunster, 

Ladd, David 
Oklahoma 

Everest, 


Gardner, James 
Rutledge, 


Oregon 


Coghill, Will 
Emil 
Swartley, Arthur 
Wilmot, 


Associated Geological 
Engineers, The 

Ayres, 

Brockman, 

Conner, Eli 

Coxe Mining Laboratory 

Davies, 

Darlington, 

Demming, 

Doak, Samuel 

Bois, Mixer Armas 

Garrey, George 

Hutchinson, Edward 

Kennedy, Julian 

Linton, Robert 

Ogden, John 

Sadtler Son, Samuel 


Sanders. Richard 
Scobey, Jesse 
Searle, Barry 
Smith, Richard 
Spurr, Edward 
Worth, John 


South Dakota 
Clark, Allan 


Tennessee 


Lawton, 
Nelson, Wilbur 
Southern Minerals Co. 
Torbert, Jas. 


Texas 


Cameron, Geo. 
Camphuis Rives 
Case, Walter 
Cole, David 
Critchett Ferguson 
Hardy, Gordon 
Kinnon, Wm. 
Rice, John 
Sistermans, Munro 
Savage 
Shaw, 


Utah 


Adkinson, Henry 
Bardwell, 
Bird-Cowan Co. 

Blood, George 
Clapp, Rolla 

Clark, 

Dubois, Mixer Armas 
Frank, Alfred 

General Engineering Co. 
Hendrickson, Wm. 
Johnson, Maurice 
Krumb, Henry 

Kirk Leavell 

Pembroke, Earl 
Sears, 

Tibby, Benj. 

Union Assay Inc. 
Van Winkle, 
Wilson, 

Wilson, George Benton 
Winwood, Job 
Zalinski, 


Virginia 


Doak, Samuel 
Holden, 


Washington 


Bard, 

Bellinger, 

Bogardus Testing Labo- 
ratories 

Burr, Wm. 

Clarke, Roy 

Estes, Frank 

Falkenburg Laucks 

Johns, Henry 

Keffer, Frederic 

Lee, Chester 

Levensaler, Lewis 

Richards, 

Ross, Frank 


Wisconsin 


Bradt, Harlan 
Holden, Edwin 
Royce, Stephen 


Wyoming 
Hayes, George Edward 


ALASKA 


Smith, Dewitt 
Young, Jacob 


PHILIPPINE ISLANDS 
Eye, Clyde Milton 


CUBA 


Fulton, Chester 
Richards, George 


CANADA 


British Columbia 
Bonthrone Co. 
Fowler, 
Haggen, 
Lachmund, Oscar 


Nova Scotia 


Graham, Stanley 
Jennison, 
Pickings, 


Ontario 


Botsford, 
Cohen, 
Ferrier, 
Guess Haultain 
International Mining 
Syndicate, Ltd. 
Loring, Frank 
McAllister, 
Murphy, Chas. 
Smith Durkee Dia- 
mond Drilling Co., 
Spearman, Charles 
Stevens, Frank 
Thornhill, Bryant 
Tyrrell, 
Watson, Craig. 


Quebec 


Dresser, John 
Spence, Harold 


Yukon Terr. 
Burrall, Fredk. 


MEXICO 
Anderson, 
Babb, 
Brinsmade, 
Burdette, 
Camphuis Rives. 
Grothe Carter 
Nahl, 
Newcomb, 
Pentland, 
Rose, Hugh 
Royer, 
Schmidt, Henry 
Stadelmann, 
Stevens, Blamey 
Tays, Eugene 
Thomas, 
Wilkens Devereux 
Worth, John 


AFRICA 


Emery, 
Preus, 


ASIA 
China 


Cole, 

Lonergan, Jay 

Yung, 

India 
Macnutt, 

Japan 

Paul, 

Korea 

Mills, Edwin 


Siberia 


Thorne, 
Truschkoff, Nicholas. 
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EUROPE Wilkens Devereux 


England France 
Arnold, Ralph Bois, Mixer Armas 


Astley, 
tty, 

Hoover, Italy 

Borth Wright, Charles Will 
isk, Henry 


Draper, 


CENTRAL AMERICA 


Offerhaus, 
Truschkoff, Nicolas 
Spain Spilsbury, Persifor 


Aguera, Adolfo, 
Knox, Newton Booth 


Sweden 
Haglund, 


SOUTH AMERICA 


Bolivia 


Copeland, Durward 
Easley, Geo. 


Lamb, Mark 


Brazil Colombia 
Scheffler, Chede Davidson 
Chile Ward, William 
Adams, 

Koch, Otto 


Couldrey, 
Klepetko, Frank 
Strauss, 
Walker, Myron 


Richards, Gragg 
Strauss, Lester 
Wright, 


ARRANGED ALPHABETICALLY 


Adams, Huntington, Mining Engineer. Antofa- 
gasta, Chile, So. Am. 

ms, Arthur K., Mining Geologist. xamina- 

Geological Mapping. High St., Spencer, 
Mass. 

Adamson, G., Mining Engineer and Metallurg- 
ist. Winnemucca, Nev. 

Addicks, Lawrence, Metallurgical Engineer, 126 
Liberty St., New York City. 
kinson, Henry M., Mining Engineer. Equitable 

Denver, Colo., Newhouse Bldg., Salt 
Lake City, Utah. 

Aldridge, Walter H., Mining and_ Metallurgica 
Engineer. Wall Street, New York. 


Allen Colburn, Mining Engineers. (Carl 
Allen, Lorimer Colburn.) Ideal Bldg., Den- 
ver, Colo. 


Allen, Roscoe F., Mining and Metallurgical En- 
gineer, 317 32nd St., Billings, Mont. 


Roy Hutchins, Mining Engineer. Examina- 


tion and Management. Room 207, Miners Bank 


Bldg., Joplin, Mo. 


Alsdorf, C., Mining Engineer. Great Northern 
Hotel, 118 New York City. Code: 


Anderson, Mining Engineer. Smelt- 
ing, Ref. Mining Exploration Co. 1504 Ho- 
bart Building, San Francisco, Calif. 


Anderson, Glenn, Engineer Mines. East 
Broadway, Butte, Mont. 


Anderson, Robert Hay, Consulting Mining Engi- 
neer. 866, Mexico City, Mexico. 
Cable: “Anderson, Mexico.” 


Anderson, Wellington J., Mining and Consulting 
Engineer. 319 Roanoke St., San Francisco, 
Calif. 


Apgar, Frederick W., Mining Geologist. Micro- 
scopic Investigation Ores, Rocks, etc. Mine 
Examinations. Canonbury Rd., Jamaica, 


Argall, Philip, Sons, Philip Argall, Argall, 
George Mining and Metallurgical 
Engineers. Mine Examinations, Ore Testing, 
Mill Designs. First National Bank Building, 
Denver. Cable: 


Arnold, Ralph, Consulting Geologist and Petro- 
leum Engineer. Union Oil Building, Los An- 
geles, Calif. 233 Broadway, New York City. 
No. London Wall Building, London, 
Cable: 


Associated Geological Engineers, The, Clapp 
and Fuller, Managing Geologists. Reports 
Oil, Gas and Mineral Properties. 120 Broad- 
way, New York City; 131 State St., Boston, 
Mass.; 1333 St., Washington, C.; 331 
Fourth Ave., Pittsburgh, Penn. 


Astley, W., Mining Engineer. c/o The Bank 
Montreal, Threadneedle St., London, C., 
England. Code: 


Atwater, Maxwell W., Engineer Mines. 
Broad St., New York City. Box 156, Basin, 
Mont. 


Atwater, M., Jr., Consulting Mining Engineer 
with Ladenburg, Thalman Co., Bankers, 
Broad St., New York. 


Ayres, S., Min. and Mech. Eng. Consultation, 
Examination, Reports. Long experience 
Manager Iron and Coal Mines. Hazelton, Pa. 


Babb, Percy Andrus, Mining and Metallurgical 
Engineer. “Edificio Cia Bancaria.” Avenida 
Mayo, No. 32, Mexico, 


Bagge, Consulting Engineer. Cedar 
New York City. All codes. Cable 


Ball, Sydney H., Mining Geologist. Broadway, 
New York City. Cable Address: 


Bancroft, Howland, Consulting Mining Geologist. 
Suite 730 Symes Building, Denver, Colo. Cable: 
“Howban.” Code: Bedford-McNeill. 


Banks, John H., Mining Engineer and Metallur- 
gist. Broadway, New York. Examinations 
and Special attention prob- 
lems ore treatment. the firm 
Ricketts Banks. 


Bard, C., Mining Engineer. 660 Stuart Bldg., 
Seattle, Wash, 


Bardwell, (successor Bettles Bardwell), 
Custom Assayer and Chemist. 158 South West 
Temple St., Salt Lake City, Utah. 


Barker-Wilson Co., Mining Engineers. United 
States Mineral Surveyors. Butte, Mont. 


Beatty, Chester, Consulting Mining Engineer. 
Broad St., New York. London Wall 
London, Cable: Granitic. profes- 
sional work entertained. 


Bell, Charles N., Mining Engineer, Smuggler- 
Union Mining Co., Telluride, Colo. 302 Guar- 
dian Trust Co. Bldg., Denver, Colo. 


Bellinger, C., Metallurgical Engineer. Spokane, 
Wash. 


Benedict, William L., Mining Engineer. 
Cedar St., New York. 


Bird-Cowan Co., Charles Cowan, Manager. 
Custom Assayers and Chemists. 160 
Temple, Salt Lake City, Utah. 


Blood, George D., Mining Engineer. 1021 Kearns 
Bldg., Salt Lake City, Utah. 


Bogardus Testing Assayers and 
Chemists. Specialty, Engineers’ Work and 
Smelter Control. Columbia St., Seattle, Wash. 


Bonthrone Co., Mining Engineers, 300 Pender 
St., W., Vancouver, C., 


Botsford, W., Kirkland Lake, Ontario, Canada. 


Boutwell, John M., Mining Geologist. Howard 
Canfield Santa Barbara, Calif. 


H., Jr., Mechanical Engineer. Mill 
Designs, Mine Equipment, Mine Management. 
Bank Arizona Bldg., Prescott, Ariz. 


Fred W., Mining Engineer. Crocker 
Building, San Francisco. Cable Address: 
salt,” San Francisco. Code: Bedford-McNeill. 


H., Consulting Mining Engineer. 
115 Broadway, New York City. Cable Address: 
“Investigate.” Code: 


Bradt, Harlan H., Mining-Geology. Examination 
Exploration Mineral Lands. Lake Mills, 
Ss. 


Bretherton, E., Consulting Mining Engineer. 
Twenty-seven years’ experience. Metallurgist 
and Mine Manager. Specialty: Complex Zinc 
Ores. Mills Bldg., San Francisco, Calif. 


Bridger, Geo. F., Metallurgist. Milling 
and Cyaniding Gold and Silver Ores. 3448 
Second Ave., Los Angeles, Calif. 


Brinsmade, (E. M., Lehigh, ’95), Con. Engr. 
Specialties Mining, Metallurgy, Economic Geol- 
ogy. Code: “ABC.” Galeana Puebla, Mex. 


Brockman, T., Consulting Engineer. Precious 
Metal Properties Bought and Sold. 1647 
Oliver Pittsburgh, Penn. 


H., Mining Engineer. Nevada City, 
alt. 


Brodie, Walter M., Mining Engineer and Metal- 
lurgist. care Batopilas Mining Co., Broad 
St., New York. 


Brown, Harold, Consulting New 
Utah-Bingham Mining Co. Address Federal 
Co., Broad St., New York. 


Brown, Thomas Consulting Engineer. Hy- 
draulic, Hoisting Problems, Inclined Planes. 
East 41st St., New York. 


Bulkley, Norman, Consulting Mechanical and 


Electrical Engineer. Mining work specialty. 
120 Broadway, New York. 


Burbidge, Frederick, Mining Engineer. Wallace, 
Idaho, 


Burch, Caetani Hershey, Albert Burch, Gelasio 
Caetani, Oscar Hershey. Mining, Metallurgy 
and Mining Geology. Crocker Bldg., San Fran- 
cisco, Calif. Cable Address: “Burch” 
tani,” San Francisco. Codes: Bedford-McNeill, 
Moreing Neal. 


Burch, Kenyon, Mechanical and Metallurgical 
Engineer. Care Inspiration Consolidated Cop- 
per Co., Miami, Gila County, Arizona. 


Burdette, S., Mining Engineer. Representing 
Foreign Interests. Ave. Septiembre 158, 
Apartado 164 Guadalajara, Jalisco, Mexico. 


Burdick, Charles A., Mining Engineer. Broad- 
way, New York. Rector 3536. 


Burger, C., Consulting Mining Engineer. In- 
vestigation new properties specialty. 
Broadway, 


Burgess, Chas. W., Mining Engineer. Mine Ex- 
aminations and management Joplin district 
properties. 717 3rd St., Webb City, Mo. 


Burlingame, Walter E., Est. 1866, Assayer and 
Chemist, Bullion Dealer, Ore Shippers’ Agent, 
Ore Testing. 1736 Lawrence St., Denver, Colo. 

Burrall, Fred’k P., Mining Engineer. Dawson, 
Yukon Terr., Canada. 233 Broadway, New York. 


Burr, Wm. A., M., Scientific Mine and 
Reduction Works Management. Leary 
Seattle, Wash. 


Butchart, Table Concentration. 605-607 
Mercantile Bldg., Denver, Colo. 


Cameron, Geo. W., Assayer and Chemist. Repre- 
sentative for shippers the Paso Smelter. 
205 San Francisco St. Box 489, Paso, Tex. 


Camphuis Rives, Mining Engineering, Reports, 
Management. Representing Mining Companies, 
Customs Brokers. Mills Paso; 
Box 172, Laredo, Tex.; Apt. 311 Tampico, Apt. 
235 Vera Cruz, Mexico. Cable: 
Code: 

Carlyle, J., Min. and Metallurgical Engr. Spe- 
Development and equipment properties 
the Russian Empire. Polevskoi Zavod, Perm 
Govt., Russia. Cable: Carlyle, Ekaterinburg. 

Carpenter, Alvin B., Mining Engineer. 
tions, Consultation, Supervision Mines. 
Union League Bldg., Los Angeles, Calif. 

Carpenter, E., Mining and Metallurgical 
neer. Wonder, Nev. 


Case, Benjamin H., Min. and Civil Eng. 


tien Southern Mines, Mineral, Water-Power- 


Properties. Edgehill Ave., Asheville, 


Case, Walter H., Mining Engineer. Box 832. 
813 Mills Building, Paso, Texas. 


Cazin, Franz, Mechanical Engineer. Design and 
Construction Metallurgical Plants. 2150 
Lafayette St., Denver, Colo. 


Chance Co., M., Coal and Iron. 
Engineers, Drexel Building, Philadelphia, Penn. 


Channing, Parke, Consulting Engineer. 
Broadway, New York. 


Chase, Charles A., Mining Engineer. 812-824 
Cooper Building, Denver, Colo. Liberty Bell. 
Co., Telluride, Colo. 


Chase Son, Edwin E., Edwin Chase, 
Chase, Mining Engineers. 1028 Nat. Bank 
Bldg., Denver, Colo. 


Chede Davidson, Consulting Mining Engineers. 
Examinations and Reports. Representation 
Foreign Mining Companies. Cali, Colombia. 
Cable: 


Chedsey, Wm. R., Mining Engineer. Specialty 
The Examination and Equipment Mines. 
Care Colorado School Mines, Golden, Colo. 


Cheney, A., Jr., Mining Geologist. Magnetic 
Surveys, Direction Exploration and Reports. 
Iron Lands. Crosby, Minn. 


Church, John A., Mining Engineer. William 
St., New York. Cable: 


Church, John L., Mining Engineer. Box 
936, Bisbee, Ariz. 


Clapp, G., Consulting Geologist and Petroleum: 
Engineer. 120 Broadway, New York City. 


Clapp, Rolla E., Consulting Engineer. 1200 West- 
minster Bldg., Chicago. 605 Newhouse Bldg., 
Salt Lake City. 


Clark, Allan J., Metallurgical Engineer: Care 
Homestake Mining Co., Lead, South Dakota, and 
Cotton Exchange, New York. 


Clark, Baylies C., Mining and Mechanical Engi- 
neer. Sutter Creek, Calif. Cable Address: 
clark.” Code: 


Clark, Dawes, Mining and Efficiency Engineer. 
Mining and Industrial Economy. 120 Broadway, 
New York. 


Clark, C., Mining Engineer. Supervision Ore 
Sampling and Settlements. Examination 
Properties, Chemical and Metallurgical Analysis. 
809 Kearns Bldg., Salt Lake City, Utah. 


Clarke, Roy H., Mining Engineer. Peyton Bldg., 


Clements, Morgan, Mining Engineer and Geol- 
Broad St., New York. Code: Bedford- 
cNeill. 
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Howell, Metallurgical Engineer. 


Hawthorne Ave., Palo Alto, Calif. Code: Bed- 
ford-McNeill. 


Lewis, Mining Sausalito, 

Calif. 

Coghill, Will H., Professor Metallurgy, Oregon 
School Mines. Corvallis, Ore. 


Cohen, Louis, Mining and Metallurgical Engineer. 
229 First National Bank Bldg., Denver, Colo. 


Cohen, W., Consulting Min. Eng. Dominion 
Express Bldg., Montreal. General Manager, 
Crown Reserve Mining Co., Ltd., Cobalt, Can. 


Cole, David, Specialist Ore Concentration, Min- 
ing Mechanism and Property Management. 
1210 Mills Paso, Tex. 


Gole, L., Mining Engineer. Examinations 
Asia, Shanghai, China. Cable Address: 
“Hanco.” 


Co., Assayers, Chemists, Ore Buyers. Box 
BB, Douglas, Ariz. 


Collins, Edgar A., Mining Engineer. General Su- 
perintendent, Commonwealth Co., 
Pearce, Ariz. 


Collins, Edwin James, Mining Engineer and Min- 
ing Geologist. Examinations and Management. 
Torrey Bidg., Duluth, Minn. 


Collins, George E., Min. Eng. Mine Examina- 
tions 414 Boston Bldg., Den- 
ver, Colo. Address: Denver. 


Colvocoresses, George M., Mining Engineer. Gen- 
eral Manager, Consolidated Arizona Smelting 
Co., Humboldt, Ariz. 


Conklin, R., Mining and Electrical Engineer. 
Joplin, Mo. 


Conner, Eli T., 1315 Stephen Girard Bldg., Phil- 
adelphia, Penn. 


Constant Co., L., Mining, Metallurgical and 
Chemical Engineers, New St., New York, 


Copeland, Durward, Metallurgical Engineer. Mis- 
souri School Mines, Rolla, Mo., and 
gua, Bolivia, South America. 


Couldrey, Paul S., Mining Engineer, General Min- 
ing Superintendent, Cerro Pasco Mining Co. 
Cerro Pasco, Peru, South America. 


Cox, H., Mining—Geology. Missouri-Wisconsin 
Lead and Zinz Fields Specialty. Missouri 
School Mines and Metallurgy, Rolla, Mo. 


Cox, Rowland, and Staff, Consulting Special- 
ists. Management, Operation and Examination 
Mines and Mills. 120 Bway., New York, 


Coxe Mining Laboratory, Lehigh University, South 
Bethlehem, Penn. Assays, Analyses and Con- 
centration Tests Ores and Coals. 


Cranston, Robert E., Min. Eng. 437 Holbrook 
San Francisco. Pine St., New York. 
Cable Add.: Code: 1908. 


Critchett Ferguson, Assayers and Chemists. 
Agents for Ore Shippers. Umpire and Control 
and Specialty. Paso, Texas. 


Crosby, Consulting Geologist. Mining 
Properties, Engineering Works, Water Supplies, 
etc. 491 Boylston Boston, Mass. 


Darlington, Wayne, North 23rd St., Philadel- 
phia, Penn. Consulting Mining Engineer and 
Metallurgist. 


Davies, Ellsworth, 116 Adams Ave., Room 
Scranton, Penn. Consulting Mining Engineer, 
Geologist. Coal Lands Specialty. 


Aguera, Adolfo, Ore, Coal. Can as- 
sist American Mfrs. and Industrials open 
business Spain. Quevedo, Sevilla, Spain. 


Demming, Henry C., Min. Eng. Geologist, Mineral- 
ogist and Chemist. Offices and Laboratory, 15- 


Dennis, Clifford G., Mining Engineer. Crocker 
Bldg., San Francisco, Calif. Cable: “Sinned.” 


deSallier, Rene, Mining Engineer. Basin, Mont. 

Dickman, N., Mining Engineer. Dickman 
1010 Mallers South Wa- 
bash Ave., Chicago, Ill. Bedford- 
MeNeill Code, care Robert Hunt Co. 


Doak, Samuel E., Mining Engineer. Front 
St., Philadelphia, Penn., and Glen Wilton, Va. 


Dorr Co., The, John Dorr, President, Hydro- 
metallurgical and Wet Chemical Engineers. 812 
Cooper Denver; Battery Place, New 
York; South St., London, Cable Ad- 
dress: Denver, and New 
York. Codes: Bedford, McNeill, Western Union. 


Draper, W., Consulting Engineer. Verk Isetz 
Corporation, Ekaterinburg, Russia. Code: Mc- 
Neill 1908. 


Dresser, John A., Mining Geologist. 1005 Eastern 
Townships Bank Bldg., Montreal, Canada. 


Drew, V., M., with Cerro Pasco and 
Morococha Mining Companies. Room fifth 
floor, Broad St., New York. 


DuBois, Mixer Armas, Consulting Mining En- 
gineers, 302 Philadelphia, 
Penn. Salt Lake City, and Paris, France. 


Edw. L., Min. Eng. Room D-15, Produce 
Ex. New York. Cable Address: 
New York. Code. 


Duncan, Lindsay, Mechanical Engineer. Nevada 
Consolidated Copper Co., McGill, Nev. 


Charles H., Mining Engineer. Prescott, 


Dunster, Carl B., Mining Engineer, Pine St., 
New York, Marquette, Mich. Cable: 
Breitanco, McNeill’s Codes. 


Dutton, Charles E., Mining Engineer. Box 
104, Goldfield, Nev. 


Dwight, Arthur S., Mining Engineer and Metal- 
lurgist. Bway., New York. Cable Address: 
New York. Bedford-McNeill Code. 


Easley, Geo. A., Olla Oro Gold 
Mining Co., Paz, Bolivia, South America. 
Cable Address: Paz. 


Easton, Stanly A., Mining Engineer. Manager, 
Bunker Hill Sullivan Mining Concentrating 
Co., Kellogg, Idaho. 


Eaton, R., Mining Engineer. Magnetometric 
Surveys Iron Properties, Surveying, Con- 
struction and Management. Address: Care 
Kirby Thomas, 120 Broadway, New 


Eckel, Edwin C., Mining Geologist. 1030 Munsey 
Bldg., Washington, 


Ely, E., Dover Laboratory Assayer, Chemist, etc. 
Fees, gold 60c., silver 45c., iron ores $1, 
Phos. $1.50, ash coal and coke $1. Dover, 


Emery B., Mining Engineer. Messina, Trans- 
Code Word: Abemery, Messina. 


Emmons, H., 2nd, Mining Engineer. Rector 
St., New York. 


Jr., Joseph B., Mining Engineer. 
Broadway, New York. Usual Codes. 


Estes, Frank M., Mining Engineer. Mining De- 
partment, American Smeltery and Refining Co. 
Old Nat. Bank Bldg., Spokane, Wash. 


Eurich Knapp, Ernst Eurich, John Knapp. 
Engineers. William St., New 
or. 


Evans, B., Mining Engineer, with Pellas 
Co. Address, Libertad Chontales, Nica- 
ragua, 


Eveland, J., Mining Engineer South Amer- 
ica. Temporary Address, care Engineers’ 
Club, 40th St., New York City. 


Everest, A., Mining Engineer. Engineer and 
Geologist. Colgate, Oklahoma and 511 
Oklahoma City, Okla. 


Eye, Clyde Milton, Mining and Metallurgical En- 
gineer. Benquet Consolidated Mining 
Co., Baguio, Benguet Province, 


Falkenburg Laucks, Chemists, Assayers, Metal- 
lurgists. Mill Tests Carload Lots. Smelter 
Checking. Yesler Way, Seattle, Wash. 


Farish, George E., Mining Engineer. Broad St., 
New York. Cable: Code: Bed- 
ford-McNeill. 


Farish, John B., Mining Engineer. Sutter St., 
San Francisco, Calif., and 315 Colorado Bldg., 
Denver, Colo. Cable Address: 


Farrell, H., M., Practical Geologist. Devel- 
opment Work. Examination Prospects. 714 
Beverly Drive, Beverly Hills, Calif. 


Ferrier, F., Consulting Mining Engineer and 
Geologist. 204 Lumsden Bldg., Toronto, Ont. 


Fields, John D., Mining Engineer. Designing and 
Constructing Copper Leaching Plants Spe- 
cialty. Maxville, Mont. 


Finch, John Wellington, Geologist and Mining 
Engineer. Broadway, New York; 730 Symes 
Denver, Colo. 


Finlay, R., Mining Engineer. Room 802, 
William St., New York. 


Fishback, Martin, Mining Engineer. Organ, 
Calif. Cable: Codes: Western 
Union and 


Fisher, A., Consulting Geologist and Fuel En- 
gineer. 906 First Nat. Bank Bldg., Denver, Colo. 


Florance Hampton, Esdaile Florance, M., 
Wm. Huntley Hampton, E., M., Mining 
and Consulting Engineers. Power, Electric Fur- 
naces. Broad St., New York. Cable Address: 
New York. 


Folsom, M., Mining Engineer. Stanford Uni- 
versity, California. 
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Forbes, H., Chief Construction Engineer 
Antofogasta), Chile, South America. 


Foster, Lewis Erwin, Mining ‘Engineer. Mine Ex- 
amination and Development. Gila, 


Fowler, Samuel S., Mining Engineer and Metal- 
lurgist. Nelson, British Columbia. 


Fox, John M., Mining Engineer. Mine Examina- 
tion and Management, Tonopah, Nev. 


France, H., Mining Engineer. Broadway, 
New York. Usual Codes. 


Frank, Alfred, Mining Engineer. 1121 Newhouse 
Bldg., Salt Lake City, Utah. 


Free, E., Geologist and Chemical 
Specialist Potash and Other Salines. 1105 
Madison Ave., Baltimore, Md. 


Oscar Assayer. 420 18th St., Denver, 
010. 


Fuller, John T., Mining Engineer. En- 
gineer, State Department Mines. Box 
393, Little Rock, Ark. 


Fulton, Chester A., Consulting Mining Engineer. 
Pinar del Rio, Cuba. 


Gardner, James H., Geologist. Oil and Gas. Rooms 
510-11 Daniel Bldg., Tulsa, Okla. 


Garrey, George H., Con. Min. Geologist and Eng. 
Appraisal Possibilities Mines, Outlining 
Development Work. Detailed Surface and Un- 
derground Geologic Mine Maps. Cable Address: 
Code: Bullitt 
Bldg., Philadelphia, Penn. 


Garvin, Mining Engineer. Management 
Gold Mines Specialty. Arvada, Colo. 


General Engineering Co., Consulting and Con- 
tracting Engineers. Complete Testing 
Plant. Engineers Contractors for All Classes 
Reduction Plants. The 3rd edition our 
Ore Testing Bulletin now ready for mailing. 
shall pleased send upon request. 
Salt Lake City, Utah. Callow, Pres. 


Gibson, Walter L., Control and Umpire Assays, 
Ore Shippers’ Agent. Analysis and Working 
Tests, etc. 824 Washington St., Oakland, 


Gill, Philip L., Metallurgical 
ties Industrial Examinations Reports. 
Cedar St., New York City. 


Graham, Stanley Mining Engineer. Nova 
Technical College, Halifax, S., Can- 
ada. 


Grant, Wilbur H., Geologic and Mining Engineer. 
Code: 437 Holbrook 
San Francisco, Calif. 


Gross, John, Mining and Metallurgical Engineer. 
523 McPhee Bldg., Denver, Colo. Bedford-Mc- 
Neill Code. 


Grothe Carter, Cyanide Engineers. Patented 
Systems Pulp Agitation. San Augustin 
No. Box 2554, Mexico, 


Grugan, Justice, Mining Engineer. Manager, 
Northern Ore Co. Edwards, St. Lawrence Co., 
New York. 


Grunsky, E., Jr., Mining Engineer. American 
Engineering Corporation, Post St., San 
Francisco, Calif. 


Guess, A., Mining Engineer. 120 Broadway, 
New York City. 


Guess Haultain, Min. and Metall. Eng. 174 
College St., Toronto, Ont. Specialize Ore 
Dressing and Pyritic Smelting, Working Tests. 


Haas, Herbert, Mining and Metallurgical Engineer. 
524 Merchants Exchange Bldg., San Francisco. 
Cable: 


Hager, T., Mining Engineer. 517 St. An- 
drews Place, Los Angeles, Calif. 


Haggen, A., Mining Engineer. 303 World 
Bldg., Vancouver, 


Haglund, G., Con. Min. and Metall. Engineer. Spe- 
cialty: Copper, Nickel, Cobalt, Smelting, Re- 
fining and Leaching. Grycksbo, Sweden. 


Hale, Fred A., Mining Engineer. Consultation 
and Examinations. General Manager, Yellow 
Pine Mining Co. Goodsprings, Nev. 


Hamilton, Beauchamp, Woodworth, Inc., Metal- 
lurgical Specialty: The treatment 
gold and silver ores, flotation, cyanide, 
combination both processes. Flota- 
tion copper, lead, zinc and other minerals. 
Tests made lots Ib. tons. Mills 
designed and constructed. Consulting and ex- 
pert work undertaken. and Office: 
419 The Embarcadero, San Francisco, Calif. 
Telephone, Sutter 5266. Cable Address, 
Codes: Western Union, Bedford-McNeil. 


Hamilton, (Hamilton, Beauchamp, Wood- 
worth, Inc.), Metallurgist. Specialty: Cyanid- 
ing Gold and Silver Ores. 419 The Embarca- 
dero, San Francisco, Calif. 
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nd, John Hays, Consulting Engineer, 120 


Abbot A., Control and Umpire Assays, Ore 
Agent, Analyses Ores, Minerals, etc. 
630 Sacramento St., San Francisco, Calif. 


Hardy, Gordon, Mining Engineer. Room 3422, 
120 Broadway, New York. 


Hassan, A., Mining Geologist and Consulting 
Engineer. Examination, Management and Oper- 
ation Mines. Suite 203-204 Riggs Bldg., 
Washington, 

Carpenter (M. M.), Mining Engineers. 
Mineral Surveyors. Opp. Santa 
Rita Hotel, Tucson, 


Hawkins, Edwin N., Metallurgical and Mining 
Engineer. Boston Bldg., Denver, Colo. 


Hayes, George Edward, Mining Engineer and Con- 
sulting Geologist. Grey-Bull, Wyoming. 


Henderson, P., Mining Engineer. Broadway, 
New York. 


Hendrickson, H., Mining Engineer. 
Horn Silver Mining Co., Frisco, 


Higgins, James E., Alhambra Springs Hotel, Al- 
hambra, Mont. 


Hills Willis, Victor Hills, Frank Willis, 
Mining Engineers. Denver, Colo., and Cripple 
Creek, Colo. Cable Address: 


Hitchcock, H., Mining Engineer. Mines exam- 
ined with view purchase. Copper Cliff, 
Ont., Canada. 


Hodges, W., Mining and Metallurgical En- 
gineer. 109 South Kingsley Drive, Los Angeles, 
Calif. 


Hoffmann, Ross B., Mining Engineer. 228 Perry 
St., Oakland, Calif. Cable Address: 


Hohl, J., Consulting Engineer, Hydraulic and 
Dredge Mining. 525 Market St., San Francisco, 
Calif. 


Holden, Edwin C., Consulting Mining Engineer. 
Madison, Wis. Code: 


Holden, J., Mining Geologist. Virginia Poly- 
technic Institute, Blacksburg, Va. 


Holland, S., Box 386, Tucson, Ariz. 


Hollis, L., Consulting Mining Engineer and 
1025 Peoples Gas Bldg., Chicago, 


Manager, 


Hooper, H., Graphite Mining and Refining 
Specialty. Somerville, 


Hoover, Theodore J., Mining Engineer. London 
Wall Bldg., London, 


Huntoon, Louis D., Mining Engineer. 115 Broad- 
way, New York City. 


Hutchins, P., Consulting Mining Engineer. 
Apart 24, Morskaya 21, Petrograd. 


Hutchinson, Edw’d S., Consulting, Civil and Min- 
ing Engineer. Coal. Newtown, Penn. 


Hutchinson, Spencer, Mining Engineer. 
Congress St., Boston, Mass. 


Hutton, Gerald H., Mech. and Dredging Eng. Union 
Construction Locomobile Power Plant 
Installations. 604 Mission St., San Francisco. 


Hyde, James M., Mining Engineer. Treatment 
Difficult Ores. 634 Mills Bldg.. San Francisco. 


Indiana Laboratories Co., The. Will Represent 
You Weighing, Assaying Car Lots, 
Chicago Switching District. Hammond, Ind. 


Murray, Mining Engineer. Oceanic Quick- 
silver Mine, Cambria, Calif. 


International Mining Syndicate, Ltd., Harold 
Spence, Managing Director. Mining Properties 
Financed. Royal Bldg., Montreal. 


Irving, John Duer, Mining Geologist. 
Yale Station, New Haven, Conn. 


Drawer 
Code: Bed- 


James Co., Geo. A., Assayers, Chemists and Ce- 
ment Testers. 28-32 Belden Place (off Bush, 
near Kearney), San Francisco, Calif. 


Jenks, H., Con. Min. Eng. Box 218, Oatman, 
Ariz. Cable Address: Denver. Codes: 
Moreing Neil. 


Jennison, F., Ma. Eng.; Mining Engineer and 
Economic Geologist. Truro, Nova Scotia, Canada. 


Johnson, Maurice M., Mining Engineer. 1008 
Newhouse Bldg., Salt Lake City, Utah. 


Jones, Mining Fngineer. 605 
Van Nuys Bldg., Los Angeles, Calif. Code: 


tra B., Mining Geologist. 
Arizona Mining Co., Warren, Ariz. 


Calumet 


Jordan, Edwin Mill Tests all kinds. Assays 
and analyses. Mail samples receive prompt at- 
tention. Gouverneur, 


Kee, J., Chemical Process Engineer. 
and Nitric Acids. Anaconda, Mont. 


Keedy, Dyke V., Metallurgist and Consulting Eu- 
gineer. Beacon St., Boston, Mass. 


Keffer Johns, Mining Engineers. Examinations, 
Reports and Management Mining Properties. 
610 Hutton Bldg., Spokane, Wash. Codes: Bed- 
ford-McNeill, Moreing Neal. 


Kennedy, P., Mining Engineer. 
San Francisco, Calif. 


Kennedy, Julian, Engineer. The Bessemer Build- 
ing, Sixth St. and Duquesne Way, Pittsburgh, 
Penn. Cable Address: Pittsburgh. 


King, Frederick Consulting Mining and 
Operating Engineer. 205 Sharon Bldg., San 
Francisco, 


Kinnon, Wm. H., Mining Engineer and Metallurg- 
igt. 207 San Francisco St., Paso, Texas. 


Kinzie, Robert A., Mining Engineer. First Na- 
tional Bank Bldg., San Francisco, Calif. 


Kirby, Edmund B., Mining and Metallurgical En- 
gineer. 918 Security Bldg., St. Louis, Mo. 


Kirk Leavell, Consulting Engineers. Examina- 
tion, Management and Operation Mines. 
Design Mine and Mill Equipment. Newhouse 
Building, Salt Lake City, Utah. 


Klepetko, Frank, Mining and Metallurgical En- 
gineer. Maiden Lane, New York, and Apar- 
tado 708, Lima, Peru. 


Koch, Otto, F., Metallurgical Engineer. 
Supt. Smelting Melting Dept., Chile Explora- 
tion Co., Chuquicamata, Chile, South America. 


Knox, Newton Booth. London address: 11, Wa- 
terloo Place, Present address, Minas 
Phoenicia, Province Coruna, Spain. 


Knox Allen, Henry Knox, John Allen, 
Mining and Metall. Engineers. Beaver St., 
New York. Cable Address: New York. 


Krumb, Henry, Mining Engineer. Felt Building, 
Salt Lake City, Utah. 


Kunz, George F., Gem Expert. Care Tiffany Co., 
401 Fifth Ave., New York. 


Kyle, D., Assayer and Chemist. Mail Samples 
Get Prompt Attention. Mill Tests All Kinds. 
Box 626, Leadville, Colo. Telephone, 22. 


Foxcroft Bldg., 


Labarthe, Jules, Metallurgical Engineer. 
Hobart Bldg., San Francisco, Calif. 


Lachmund, Oscar, Mining Engineer and Metal- 
lurgist. General Manager, British Columbia 
Copper Co., Ltd., Greenwood, 


Ladd, David H., Metallurgical Engineer. 
dusky, ‘Dahladd,’ Sandusky, Codes: 
A.B.C. Fifth, Bedford-McNeill 1908. 


Lakenan, B., Mining Engineer. McGill, Nev. 


Lamb, Mark Manager, Allis-Chalmers Co. 
Familiar with many important mines and 
equipments. Much exact data and general in- 
formation available. Santiago, Chile. 


Lamb, B., Mining Engineer. Room 715, 
Broad St., New York. Cable: “Boblam.” Code: 
MeNeill (both Eds.). 


Larison, L., Metallurgical Engineer. 
Acid from Smeltery Gases. 


Larsh, Paul A., Consulting Mining Engineer and 
Mine Manager. Practice Limited New Mex- 
ico. Offices: Albuquerque; Silver City, 
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Sulphuric 
Anaconda, Mont. 


Lasier, Frederick G., Mining Engineer. 
Birmingham, Mich. 
Latham, B., Mng. Geologist and Engr. Petro- 


leum Exploration and Development. Con. Geolo- 
gist, A., Ry. Co. Box 53, Taft, Calif. 


Lawton, Nathan Mining Engineer. 
aminations and Management.; Years Min- 
ing Iron, Copper, Pyrites, Vein and Dissem- 
inated Ore Deposits. Code: Bedford-McNeill. 
Address: Sneedville, Tenn. 


Lavagnino, G., Box 1248, Salt Lake City, 
Utah. 593 East California St., Pasadena, Calif. 


L’Engle, Fleming, Mining Engineer. Examina- 
tions and Management. 111 43rd St., New 
York. Cable: “Engleminen,” 1908. 


Lee, Chester F., Mining Engineer. Examinations 
and Management. Northwest and Alaska. 1712 
Hoge Bldg., Seattle, Wash. 


Ledoux, Albert R., Expert Mining, Engineering, 
and Chemistry. John New 
ork. 


Mine Ex- 


Fevre, S., Consulting Mining Engineer. Mag- 
netic Iron Ore. Testing Laboratory Available. 
Forest Glen, Ulster County, 


Leagett, Thomas H., Consulting Engineer. 149 
Broadway, New York. Cable: “Tomleg.” 


Leonard Root, Assayers and 
Chemists. Umpire and Control Assays Spe- 
cialty. 1744 Broadway, Denver, Colo. 


Levensaler, Lewis A., Mining Engineer. Box 1454, 
Tacoma, Wash. 


Liddell, Donald M., Metallurgical Engineer, care 
Merrill, Lynch Co., Wall St., New York City. 

Li, C., Mining Engineer and Metallurgist. 
Chang Mining Smelting Co. Woolworth Bldg., 
New York. Changsha, Hunan. 

Lindberg, Mining Engineer (with 
Rowland Cox). Mine Examinations and Reports. 
506 Union League Bldg., Los Angeles, Calif. 


Lindsley, Halstead, Mining Engineer. Broad- 
way, New York. 

Lindsley, Thayer, Mining Engineer. Beaver 
St., New York. 

Linton, Robert, Mining Engineer. Hollingsworth 


Los Angeles, Calif. 525 Penn 
Pittsburgh, Penn. Code: Bedford-McNeill. 

Lioyd, L., Metallurgical Engineer. Specialty: 
Pyrometallurgy Copper Associated 
Metals. Broadway, New York. Cable 
York.” Codes: 
and Miners Smelters. 


Lonergan, Jay, Mining Engineer. Peking, China. 


Cable Address: “Lonergan, Peking.” Code: 
Moreing Neal. 
Longyear Co., J., Exploring Engineers and 


Geologists. Diamond Drill Contractors. Manu- 
facturers Diamond Drills and Supplies. Gen- 
eral Office, 710-722 Security Bank Bldg., Min- 


neapolis, Minn. Cable Address: 
Minneapolis. Code: 

Loring, Frank C., Mining Engineer. Toronto, 
Ontario. 


MacBoyle, Mining Engineer and Geologist. 
1022 Crocker San Francisco. Cable: 
“MacBoyle,” San Francisco. Usual Codes. 

McCarthy Co., Richard, Assayers, Chemists and 
Metallurgists. East Granite St., Butte, Mont. 

MacDonald, B., Min. and Metall. Eng. Specialty: 
Design and Construction Cyanide Plants. 533-4 
Hellman Bldg., Los Angeles, Calif. 


Macnutt, H., Mining Engineer. Resident Man- 
ager Burma Mines, Ltd., Namtu, Northern Shan 
States, Burma, India. 

MacVichie, D., Mining Engineer. 
Salt Lake City, Utah. 

McAllister, E., Consulting Engineer. 
St., New York. 
Canada. 


McBride, Wilbert G., Mining Engineer. 
First St., Long Beach, Calif. 

McColloms Co., The, Assayers, Mining 
and Engineers. McColloms. Examination 
Mines and Prospects. Box 847, Reno, Nev. 

McDaniel, K., Consulting Mining Engineer. 
1218 Foster Bldg., Denver, Colo. 

McKinlay, William B., Mining Engineer. Phone, 
Yonkers 3681. Caryl Ave., Yonkers, 
Magnus, Benj., Consulting Engineer. Care Gen- 
eral Development Co., Broadway, New York. 
Marsters, F., Min. Geol. Substation 84, 
C.; San Juancito, Honduras, Ten years’ 
professional experience South Central America. 
Mayer, Lucius W., Consulting Engineer. Wall 

St., New York. 


507 Newhouse 


Wall 
King St., West Toronto, 


2027 
Code: Bedford- 


Melzer, Emil, Consulting Mining Engineer and 
Baker, Oregon. 
ode. 


Merrill, Charles W., Metallurgist. 121 Second St., 
San Francisco. Cable: “Lurco.” Codes: Bed- 
and Moreing Neal. 

Merrill Metallurgical Co., Engineers. 


St., San Francisco. 
Codes. 


Millar, Howard A., Consulting Mining Engineer. 
Third National Bank Bldg., St. Louis, Mo. 


Miller, Hugo, W., Mining Engineer and Assayer. 
Mine Examinations, Ores and Bullion Bought. 
Nogales, Ariz. 

Mills, Edwin W., Supt Tul Chung Mine. The 
Seoul Mining Co., Tul Chung. Chosen, Korea. 

Minard, Frederick H., Mining Engineer. Trinity 
Bldg., 111 Broadway, New York. Cable: 
nard,” New York. Code: 

Morris, L., Mining Engineer. 1057 Monadnock 
Bldg., San Francisco, Calif. Cable: 
Code: Bedford-McNeill. 


Motter, B., Jr., Mining Engineer. 


121 Second 
Cable: Usual 


Manager 


Benson Mines Company, Benson Mines, 


Mudd, Seeley W., Mining Engineer. 1208 
Hollingsworth Bldg., Los Code: 
Bedford-MeNeill. 


Munro, H., Mining Engineer. 
San Francisco. 


Hobart 
Cable: “Ornum.” Code: Bed- 
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Munroe, S., Mining Engineer. Concrete, Colo. 

Murphy, Chas. Min. Engr. Reports, Surveys, 
Estimates, Specifications, Design and Su- 
pervision. N.S. Bank Bldg., St. Catharines,Ont. 

Myers, Desaix B., Mining Engineer. 321 Story 
Bidg., Los Angeles, Calif. 


Nahl, Arthur C., Consulting Engineer. Care 
Rocholl Ruffo Co., Paz, Baja California, 
Mexico. 

Neel, Carr B., Consulting Engineer. Wall St., 
New York, Sebastopol, Calif. 

Nelson, Wilbur A., Consulting Geologist. Reports 
Oil, Gas and Mineral Properties. Economic 
Geologist, St. Ry. Nashville, Tenn. 


Nevius, Nelson, Mining Engineer. 809 South 
Los Robles Ave., Pasadena, Calif. 

Newcomb, Clive S., Mechanical and Metallurgical 
Engineer. Mutual Life Bldg., Mexico, 
Code: Bedford-McNeill. 


O’Brien, William D., Mining Engineer. Monad- 
nock San Francisco. Cable Address: 
“Maraith,” San Francisco. 

Ogden, John, Metallurgist. Ore Dressing ton 
lots. Specialty, Platinum. Gold and Platinum 
Assay, $5. 906 Filbert St., Philadelphia, Penn. 

Offerhaus, C., Dipl. Ing.; Ph. D., Siemens Copper 
Co., Post Artwin, Kaukasus, Russia and Hum- 
boldt Engineering Works. Coln-Kalk, Germany. 

Officer Co., H., Assayers and Chemists. 169 
South West Temple St., Salt Lake City, Utah. 

O’Keeffe, Edward C., Metallurgy and Ore Dressing 
Tests. River, Mo. 

Overpeck, Areli Mining Engineer. Examina- 
tions, Reports and Management Mining Prop- 
erties. Kingman, Ariz. 


— 


Packard, George A., and Mining En- 
gineer. Congress St., Boston, Mass. Cable 
Address: “‘Geopack,” Boston. 

Parker, Richard A., Consulting Engineer. Exam- 
ination mines for investors only. 
Equitable Bldg., Denver, Colo. 

Paul, W., Mining and Metallurgical Engineer. 
Yamashita-cho 175, Yokohama, Japan. 


Payne, Mining Engineer. Beaver St., 
New York. 


Payne, Henry Mace, Consulting Mining Engineer. 
36th Floor, Woolworth Bldg., New York City. 


Pembroke, Earl R., Mining Engineer. Continental 
Bldg., Salt Lake City, Utah. 


Pentland, J., Mining Engineer. Hotel Cosmo- 
polita, Guadalajara, Jal. Mexico. Denver, Colo. 


B., Mining Engineer. 120 Broadway, 
New York. 


Peters, Edward D., Mining and Metal- 
lurgist. Address, Percival St., Dorchester, 
Mass. Cable: Boston. 


Pickings, B., Mining Engineer. Queen Build- 
ing, Halifax, Nova Scotia. 


Pierce, E., E., Consulting Civil and Metal- 
lurgical Engineer. Nassau St., New York. 


Plate, Robinson, Mining Engineer. Wall 
St., New York. 


Piumb, Albert M., M., Specialty: Complex 
Ores. 1219 Foster Bldg., Denver, Colo. 


Poillon Poirier, Howard Poillon. Poirier. 
Mining Engineers. Wall St., New York City. 


Pratt, Joseph Hyde, Consulting Mining Engineer. 
Chapel Hill, 


Preus, W., Mining Engineer. Compania Espanola 
Minas del Rif, Melilla, Africa. 


Prisk, Henry, Mining Engineer. Tin Mining 
Specialty. St. Agnes, Cornwall, England. 


Probert, Frank H., Mining Engineer. University 
California, Berkeley, Calif. 


Purington, W., Siberian Consulting Work. 62, 
London Wall, London. Cable: 


Radford, Walter J., Mining Engineer. Examina- 
tion Dredging and Placer Graveis. 
enridge, Colo. 


Rakowsky, Victor, Mining Engineer. 
Bldg., Duluth, Minn. Code: Bedford-McNeill. 


Raymond, Rossiter W., Mining Engineer and 
Metallurgist. West 39th St., New York. 


Reece, P., Mining Engineer. Specialty: Coal. 
Melcher, Marion Co., Iowa. 


Reed Wilson, Avery Reed, Harry Wilson. 
Mining Engineers. Specialists Gold, Silver, 
Lead and Zinc Ores, Fluorspar. Marion, Ky. 

Reid, Walter L., Supt. Smuggler-Union Mills. 
Consulting Cyanide Engineer, Tests, Design and 
Construction. Box 471, Telluride, Colo. 


Rice, John A., Mining Engineer and Geologist. 
208 Mills Bldg., Paso, Tex. 


Richards, Gragg, Mining Engineer. Care Hunt- 
ington Adams, Antofagasta, Chile, So. America, 


Richards, George M., Mining Engineer. Fomento, 
Santa Clara, Cuba. 

Richards, V., Mining Engineer. Examinations 
and Reports. Management Mining Properties. 
1024 Old National Bank Bldg., Spokane, Wash, 

Richards, Robert H., Ore Dressing. Careful Con- 
centrating ‘Tests for Design Flow Sheets for 
Difficult Ores. 491 Boylston St., Boston, 


Rickard, Stephen, Assayer and Chemist. Umpire 
and Control Assays. 1740 Glenarm Place, Den- 
ver, Colo. 

Ph. Mining, Metallurgical and Chemical En- 
gineers. Maiden Lane, 

Riddell, Guy C., Metallurgist. Construction, oper- 
ation, management, lead-smelting plants. 
ena, Mont. 

Ridge, Co., Mining and Metallurgical 
Engineers. Base Metals and Complex Ores. 
London Wall, London. Cables: 

Riordan, M., Con. Eng. Mining Investigations 
Carefully Made for Responsible Investors. 525 
Market St., San Francisco, Calif. 

Ritter, Etienne A., Mining Engineer and Geologist. 
Colorado Springs, Colo. 

Robertson, James D., Consulting Mining Engineer. 
Member and Am. Chem. Soc. 1403 
Syndicate Trust Bldg., St. 

Rogers, Alexander P., Mining Engineer. Broad- 
way, New York. Cable Address: New 
York. 

Rogers, Allen Hastings, Consulting 201 
Devonshire St., Boston, Mass. Bway., New 
York. Cable Address: “Alhasters,” New York. 

Rogers, Edwin M., Consulting Mining Engineer. 
Broadway, New York, 

Rohn, Oscar, Mining Engineer and Geologist. 
Butte, Mont., care East Butte Copper Min. Co. 

Rolker, Charles M., Consulting Mining Engineer. 
126 Riverside Drive, New York City. 

Ross, Frank A., Consultations and Management. 
Specialties: Milling, Cyaniding and Concen- 
trating Plants. Box 2175, Spokane, 

Rose, Hugh, Mining Engineer. Pachuca, Mexico. 
Cable Address: Code: Bedford- 
McNeill. 

Rothschild, G., Mining Engineer. Care 
Hayden, Stone Co., Broad St., New York. 


Rowand, Lewis G., Mechanical, Electrical and 
Metallurgical Engineer. Wall St., New York. 


Royce, Stephen, B., B., Mining Engi- 
neer and Geologist. General Engineer. 
bic Range, Pickands, Mather Co., Hurley, Wis. 


Royer, Frank W., Mining Engineer. 321 Cons. 
Realty Bldg., Los Angeles, Calif. Code Word: 
Royo. Codes Smelters, General, Bedford 


Rutherford, Forest, Metallurgical Engineer. Care 
Queen Consolidated Mining Co., Doug- 
as, 


Rutledge, J., Ph. D., Mining Engineer and 
Geologist. Not Open for Engagement Present. 
Care Bureau Mines, McAlester, Okla. 


Sadtler, Samuel Son, Consulting Chemists. 
Asphalts, Petroleums, Petroleum Products Re- 
ported on. 210 13th St., Philadelphia, Pa. 


Sanders, Richard H., Mining Engineer. 617 Drexel 
Bldg., Philadelphia, Penn. 


Sansom, Frank W., Mining Engineer. Examina- 
tions, Reports and Management. Joplin, Mo. 


Sayre, Robert H., Mining Engineer. Clear Creek 
County Management. Central City, 
olo. 


Schafer, Louis, Mining Engineer. Silverton, Colo. 


Scheffler, G., Mining Engineer. Cie Mines 
Encruzilhada. Rio Grande Sul, 


Schmidt, Henry C., Examination and Management. 
Calle Hidalgo No. 117, Monterrey, L., Mexico. 


Schroter, Geo. A., M., Denver, Colo. 111 
Broadway, New York. Code: Bedford-McNeill. 


Scobey, Jesse, Min. Eng. Assistant the Manag- 
ing Director, Compania Minera Luz Los An- 
geles. 1906 Union Nat. Bk. Bldg., Pittsburgh, Pa. 


Scotland, Peter B., Mining Engineer. General 
Superintendent Mines. The Arizona Copper 
Co., Ltd. Morenci, Ariz. 


Searle, Barry, Chemist and Min. Eng. Consulta- 
tion, Examination and Management. Montrose, 
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Sears, Stanley C., Mining Engineer. Consultation 
Examination and Management. 705 Walker 
Bank Bldg., Salt Lake City, Usual Codes. 

John, Mining Engineer. West Nutley, 

Shapira, Samuel, Mining Engineer, with Wilkens 
Devereux, Consulting Mining Engineers, 120 
Broadway, New York. 


Sharpless, Fred’k F., Mining Engineer. Broad- 
way, New York Cable Address: 
Bedford-McNeill Code. 

Shaw, F., Mining Engineer. Care American 
Smelting Refining Co., 1112 Mills Bldg., 
Paso, Texas. 

Shipp, Maltby, Consulting Mining, Metallurgical 
Engineer and Timberland Factor. Examinations 
and Commercial Reports. 115 Broadway, New 
York. Cable Address: 


Short, Frank R., Mining Engineer. 1057 Monad- 
nock San Francisco. Cable Address: 

Sill Sill, Mining and Metallurgical Engineers. 
Examinations, Management, Geological Surveys. 
515 Hollingsworth Bldg., Los Angeles, Calif. 

Simonds, Ernest H., Metallurgical Engineer. 1105 
Crocker Bldg., San Francisco, Calif. 

Simonds Burns, Mining Engineers. Madison 
Ave., New York. 

Sistermans, Munro Savage, Mining Engineers. 
Mills Bldg., Paso, Tex. 


Skinner, Edmond N., Mining Engineer. Hayden, 
Stone Co., Members New York and Boston 
Stock Exchanges. Broad St., New York. 


Smith, Y., Mining and Consulting Engineer. 
Pearce, Ariz. 

Smith, DeWitt, Mining Engineer. Kennecott 
Mines Company, Kennecott, Alaska. 

Smith, Richard L., Co. Eng., Economic Geologist. 
Examinations, Reports and Management 
Mining Properties. Oliver Building, Pittsburgh. 

Smith Durkee Diamond Drilling Co., Limited, 
Exploring Engineers and Contractors for All 
Classes Diamond Drill Work. Make Specialty 
Saving Large Percentage Core Soft 
Ground. Plans Showing Holes and 
Surveys Holes Can Supplied. Sudbury, Ont. 


Smith Franklin Smith. Ralph 
Ziesemer. Consulting Mining Engineers. 
Bisbee, Ariz. Bedford-McNeill Code. 

Snelling, Walter Ph. Research Chemist 
and Consulting Engineer. Gas and Oil. Locust 
St. and Skillman Ave., Long Island City, 

Snyder, Blanchard M., Mining Engineer and Met- 
924 Washington Bldg., Los Angeles, 
Calif.; Victor, Mont. 

Southern Minerals Company, Knoxville, Tenn. 
Blow, Consulting Engineer. George Blow, 
Mining Engineer. 

Spearman, Chas., Sc., A., Min. Geologist and 
Engineer. Examinations, Microscopic Deter- 
minations Ores and Rocks. Haileybury, Ont. 

Spence, Harold E., Consulting Engineer. Coal 
and Oil Shale Distillation Specialty. Royal 
Bldg., Montreal. 

Spicer, (with the Dorr Co.), Metallurgical 
Engineer. Specialty Cyaniding. Whitehall 
Building, New York. 

Spilsbury, Gybbon, Consulting, Civil, Mining 
and Metallurgical Engineer. Broadway, New 
York. Cable. Address: New York. 

Spilsbury, Persifor G., Mining and Metallurgical 
Engineer. San Mateo, Costa Rica, Cable 
Address: Code: Bedford-McNeill. 


Spurr, Edward, Mining Geologist. Bullitt Bldg., 
Philadelphia. Tonopah Mining Co. Nevada. 


Stadelmann, G., Consulting Mining 
Calle Guillermo, Prieto 63, Mexico City (P. 
Box 529). 

Starr, Charles C., Mining Engineer and Geologist. 
Geologist for Buckhorn Mines Co. and Nevada 
Hills Mining Co. Box 787, Reno, Nev. 

Staunton, F., Mining Engineer. 636 
Bldg., Los Angeles, Calif. 
tebbins, Elwyn W., Mining Engineer. 818 Mills 
San Francisco, Calif. Bedford-McNeill 

ode. 

Steele, Heath, Mining Engineer. Room 1308, 
Broadway, New York. 

Stevens, Blamey, Mining Engineer. Temascalte- 
pec, Mex., Mexico. Care Lane-Rincon Mines, 

ne. 

Stevens, Frank G., Mining Engineer. 1229 Trader’s 
Bank Bldg., Toronto, Canada. 


Stramler, P., Mining Engineer. Prospecting, 
Examination, Development and Operation 
Mines. Dragoon, Ariz. 


Strauss, Lester W., Engineer Mines. Casilla 
514, Valparaiso, Chile. Cable Address: 
tra,” Valparaiso. Bedford-McNeill (1906). 


Sussman, Otto, Ph.D., Mining Engineer. Broad- 
way, New York. 620-621 Judge Bldg., Salt Lake 
City, Utah. 


Swart, G., Mining and Metallurgical Engineer. 
807 Sellwood Bldg., Duluth, Minn. 


Arthur M., Mining Engineer. Oregon 
Bureau Mines and Geology, Corvallis, Ore. 
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mmes, Whitman, Mining Engineer. Manager, 
Mine, etc. Virginia City, Nev. 


ner, Lee, Mining Engineer and Chemist. 

the Bethlehem Steel Co. Projectile Load- 

ing Plant, New Castle, Del. Address, Box 249, 
Wilmington, Del. 


Hubbard, Mining and Consulting Geol- 
Examinations and Reports. 429 117th 
St., New York. 


Tays, Eugene H., Mining Engineer. San Blas, 
Sinaloa, Mexico. 


Thayer, B., Mining Engineer. Broadway, 
New York. 

Thayer, Reginald Holden, Mining Engineer. 
Windsor Terrace, Yonkers, 

Thomas, R., Mining Engineer. Calle Tacuba 
No. 70, Zacatecas, Mexico. 

Thomas, Kirby, Consulting Mining Engineer. Ex- 
amination, Valuation and Exploration Min- 
ing Properties. 120 Broadway, New York. 

Thomas, Marion L., Mining Engineer. Broad- 
way, New York. Code: Cable 
Address: 


Thomson, C., Consulting Engineer. 120 Broad- 
way, New York. Code: 


Thorne, E., E., Nadezhdinsky, Bodaiho, 
Siberia. Cable: Siberia. 
Codes: both editions. Care Lenskoie. 


Thornhill, Bryant, Metallurgical Engineer. 
Hydro-Metallurgy Mercury Specialty. Co- 
balt, Ontario, Canada. 


Tibby, Benj. F., Mining Geologist and Petrologist. 
419 Judge Bldg., Salt Lake City, Utah. 


Timmons, Colin, Mining Engineer. Huntington 
Park, Calif. 


Toll, Rensselaer H., Mining Engineer. Examina- 
tions and Management. Boston Bidg., Denver, 
Colo.. Now Carson Hill, Calif. 


Torbert, Jas. B., Mining Engineer. 425 James 
Bldg., Chattanooga, Tenn. 


Carl J., Mining Engineer and Metal- 
lurgist. Specializing the Cyanide Process. 
832 Colorado St., Butte, Mont. 


Truschkoff, Nicholas, Mgr. Ekibastous 
Mines Smelter Irtysh Corp., Ltd., Kirghiz 
Mining Trading Co., Ltd., Pavlodar, Semipal- 
atinsk Dist., Siberia. 

Tucker, W., Mining Engineer. Examinations 
and Reports. Southern Mines and Mineral Prop- 
erties. Box 374, Salisbury, 

Turner, Chester, Mining Engineer. Vice-Pres. 
and Brunswick Con. Co. Bruns- 
wick Mine, Grass Valley, Calif. 

Turner, W., Mining Engineer. Mine Examina- 
tions, Sampling, Geological Reports. 634 Mills 
Bldg., San Francisco, Calif. 


Tyrrell, B., Mine Valuer and Consulting Min- 
ing Engineer. 534 Confederation Life 
Toronto, Canada. Cable: Toronto.” 

Tytler, Maynard F., Mining and Metallurgical En- 
gineer. Reports and Examinations. Laboratory 
and custom assay office Elk City, Idaho. 


The Indiana Laboratories Co. 


Hammond, Indiana 
CHEMISTS AND METALLURGISTS 


represent shippers Ores, Metals, Drosses, etc., 
the reduction plants Chicago and vicinity, doing weigh- 
ing, sampling and assaying for shippers. 


Ruff Building Inc. 


Malvern, Pa. 


Crucibles 


Electrodes 
Wire, etc. 


Bishop Co. Platinum Works 


Refiners Platinum, Gold and Silver 


Union Assay Office, Inc., Assayers and Chemists. 
Box 1446, Salt Lake City, Utah. 


Van Law, Carlos W., Mining Engineer. Care 
United States Smelting, Refining Mining Co., 
Congress St., Boston, Mass. 

Van Winkle, T., Mining Engineer. Problems 
Development, Mining and Milling. Scott Build- 
ing, Salt Lake City, Utah. 


von Borries, Examinations and Re- 
ports Zine Properties. With the Lyon In- 
vestment Co., Joplin, Mo. 

Von Rosenberg, Leo, Consulting Mining Engineer. 
Broadway, New York. Cable: “Porphyry,” 
New York. 


Wahl, R., Mechanical Engineer. Design and 
Construction Crushing, Milling’ and Mining 
Plants. 1218 Nat. Bank Bldg., Chicago, 

Walker, Myron R., Mining Engineer. Chief En- 
gineer, Cerro Pasco Mining Co., Cerro 
Pasco, Peru, code. 

Ward, William F., Mining Engineer. 416 Ernest 
Cranmer Bldg., Denver Colo.; Nechi, Colom- 
bia, South America, 

Waring Laboratories, The. Chemical 
analyses all kinds. Webb City, Mo. 

Wartenweiler, Otto Co., Engineers and Con- 
tractors. Mining and Metallurgical Plants. Hol- 
lingsworth Bldg., Los Angeles, Calif. 

I., Reports made mining prop- 


erties the Porcupine and Kowkash Goldfields. 
So. Porcupine, Ont. 


Watson, B., Con. Min. Eng. 165 


New York. Gen. Nipissing Mining Co., 
Ltd., Cobalt, and LaRose Mines, Ltd., Cobalt. 


Watson, William, E., Mining Engineer. 
Address Room 412, Wall St., New York. 


Weed, Walter Harvey, Mining Geologist and En- 
gineer. Examinations. Owner Copper Hand- 
book. Bway., New Cable: “Minexam.” 

Weekes, Frederic R., Mining Engineer. Broad- 
way, New York. 


Wells, Jas. C., Consulting Mining and Metal- 
lurgical Engineer. 15th St., City, 
Colorado. 

Wenstrom, Olaf, Mining Engineer. State St., 
Boston, Mass. Cable: Code: Bedford- 
MeNeill. 

Westervelt, William Young, Consulting Mining 
Engineer. Madison Ave., New York. Cable 
Address: McNeill Code. 

Wethey, Arthur H., Mining and Metallurgical En- 
gineer. Lemoore, Calif. 

Wheeler, A., Mining Engineer. Reports Oil 
and Mining Properties. 510 Pine St., St. Louis, 
Mo. Cable: ‘‘Wah,” St. Louis. 

White, Rush J., Mining Engineer. 519 Bank 
Wallace, Idaho. 


Whiting, Lowe, Mining Engineer. First National 
Bank Iron River, Mich. 


he 


a 
= 


Rock Determinations 
Geological Reports 


Mining Geologist and Petrologist 
419 Judge Building 


Platinum 


Baker Platinum Laboratory Utensils 
give better service because they are 
pure and perfectly made. 


All regular pieces stock: Special 
made order. “Data Platinum” will 
sent request. 


Baker Company, INC. 
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Wiard, Edward S., Mining and Metallurgical En- 
gineer. 422 Boston Bldg., Denver, Colo. 

Wilding, James, Mine Valuation. Copper and 
Lead Smelting. Concentration Flotation. 825 
Merchants’ Exchange Bldg., San Francisco. 

Wilfley, Clifford R., Mining Engineer. Manager, 
Barstow Mine. Private ore-testing laboratory, 
Ouray, Colo. 

Wilkens, J., Mining Engineer. Wilkens 
Devereux, Consulting Mining Engineers, 120 
Broadway, New York. 


Devereux, Jr. Consulting Mining Engineers. 120 
Broadway, New York; London, Eng.; Mexico 
Cable: Kenreux. 

Wilmot, C., Mining Engineer. Baker City, Ore. 

Wilson, George Benton, Consulting Mining Engi- 
neer. With the American Smelting Refining 
Co., Salt Lake City, Utah. 


Wilson, A., Mining Engineer. Reports and 
Management Properties. 406 Dooly Block, 
Salt Lake City, Utah. 

Winchell, Horace V., Consulting Mining Geologist. 
826 First National-Soo Line Bldg., Minneapolis, 
Minn. Cable: Racewin. 

Winwood, Job H., Mining Engineer. Continental 
Bank Bldg., Salt Lake City, Utah. 

Wiseman, Philip, Min. Eng. 1210 Hollingsworth 
Bldg., Los Angeles, Calif. Cable: 
Codes: Western Union, Bedford-McNeill. 

Wolf, Harry J., Mining Engineer. First National 
Bank Bldg., Denver, Colo. Cable Address: 
“Wolf,” Denver. Ccde: 

Wood Ore Testing Co., The Henry E., Assayers. 
Ore Tested Carload Lots. Write for Circu- 
lars. 1734 Arapahoe St., Denver, Colo. 


Worcester, A., Mechanical Mining Engineer. 
Mill Tests, Design, Construction, Management. 
Special Ore-Handling Plants. Victor, Colo. 


Worth, John G., Mining Engineer. 249 Melville 
St., Philadelphia, Penn. Room 1100, Broad- 
way, New York. 


Wrampelmeier, S., Mining Engineer. 701 
First Nat. Bank Bldg., San Francisco, Calif. 


Wright, Charles Will, Mining Engineer. Ingurtosu, 
Sardinia, Italy. Cable: Arbus. Code: 


Wright, Louis A., Casilla No. 112 Santiago, 
Chile, 


Yeatman, Pope, Mining Engineer. 120 Broadway, 
New York. Code: 


Young, Jacob W., Mining Engineer. Valdez, 
Alaska. Code: 


Yung, B., E., Examinations China. 
Queens Rd. Central, Hong Kong, China. Cable: 
“Annie.” Codes: West. Union, Moreing Neal’s. 


Zalinski, Edward R., Mining Engineer. 819 New- 
house Bldg, Salt Lake City. Examination, Geo- 
Mapping, Development. 


MICROSCOPIC ANALYSES 


Rocks and Ores 


Photomicrographs 
Petrological Reports 


BENJ. TIBBY 
Salt Lake City, Utah 


Newark, 
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Aceites Flotaciones 

General Naval Stores Co., 175 Front St., 

General Pine Turpentine Co., 160 Perry St., New 
York City. 

Pensacola Tar Turpentine Co., Gulf Point, Fla. 

Spirittine Chemical Co., Wilmington, 


Acero Planchas para Muelles 
Wyoming Shovel Works, Wyoming, Penn. 


Acido 

American Zinc Chemical Co., Langeloth, Penn. 

American Zinc, Lead Co., Congress 
St., Boston, Mass. 

Granby Mining Smelting Co., Suite 1710, Third 
National Bank Building, St. Louis, Mo., 165 
Broadway, New York. 

Hegeler Co., The, wanville, 

Illinois Zine Co., Peru, IIl. 

Matthiessen Hegeler Zinc Co., Salle, 

New Jersey Co., Wall St., New York. 


Acidos 
Grasselli Chemical Co., The, Cleveland, Ohio. 


Acopladuras para Mangueras Aire 

Cleveland Rock Drill Co., Cleveland, Ohio. 
Doce tipos. Marca 
Todos los tamafios son permutables. 
para resistir oxidaciones Sin roscas. 

Hardsocg Wonder Drill Co., Ottumwa, Iowa. 
Manguera %”, 1”. Sin muelles 
roscas. 


Acumuladores 
Wood Co., D., Philadelphia, Penn. 


Agencia Empleados 

Business Men’s Clearing House, Denver, Colo. 
envian superintendentes, ensayadores, 
obreros, etc., todas partes del mundo. 


Agentes Patentes 
Norris, James L., Norris Bldg., Washington, 


Agitadores 

Dorr Co., Denver, Colo. Sucursales: New York 
Léndres, Inglaterra. 

MacDonald, B., Hellman Bldg., Los Angeles, Cal. 

Morse Bros. Mach. Supply Co., Denver, Colo. 

Oliver Continuous Filter Co., San Francisco, Cal. 
cianuro. 


Agotadores 
Connersville Blower Co., The, Connersville, Ind. 
Morse Bros. Mach. Supply Co., Denver, Colo. 


Aguzadores Barrenos 

Hardsocg Wonder Drill Co., Ottumwa, Iowa. 

Ingersoll-Rand Co., Broadway, New York. 
rapido simple opera- 

Proske, H., Denver, Colo. 

vertical vapor una horizontal 
machacar. 

Sullivan Machinery Co., Chicago, 
aguzador “Sullivan” hace estrias espigas 
sujeta por tornillo aire comprimido 
durante operacién. necesitan altas 
temperaturas. nuestro boletin No. 272. 


Alambre Aislado 
Hazard Mfg. Co., Wilkes-Barre, Penn. 


Cobre 
Roebling’s Sons Co., John A., Trenton, 


Albayade 
Eagle-Picher Lead Co., Cincinnati, Ohio. 


Alimentadores Minerales 
Hardinge Conical Mill Co., 120 Broadway, 
Stephens-Adamson Mfg. Co., Aurora, 
“SA” alimentador batiente acero; también 
movimiento alternativo, criba, 
etc. 
Véase nuestro anuncio cubierta interior 
para nuestras oficinas sucursales. 
Webster Mfg. Co., Tiffin, Ohio. 


Amalgamadores 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Lane Mill Machinery Co., Los Angeles, Calif. 

Morse Bros. Mach. Supply Co., Denver, Colo. 

Senn Concentrator Co., 611 First Nat. Bank Bldg., 
San Francisco, Calif. 
Amalgamador Batea Movimiento Gamella 
“Senn” cap. toneladas horas diametro 
pies; agua requerida pulpa arena, 
como 200 galones por tonelada mineral seco 
requiere caballo fuerza; peso em- 


completos 
materiales para minas 
metales, refinerias 
fundidores clasificadores. 


Nombres los constructores, 
agentes 
mas 
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barque 3,500 Ibs. pulpa arena lava- 
deros alimenta dentro taza donde 
arremolina con azogue liquido. oro bruto 
amalgama recoje amalgama azogue 
taza parte ligera los sobre placas 
que cubren tapa batea, donde movi- 
miento gamella retiene pulpa suelta 
asienta oro fino sobre placas, evitando 
escape del azogue 


Amianto 

Asbestos Protected Metal Co., Pittsburgh, Penn. 

Minerales 

Benj. F., 419 Judge Bldg., Salt Lake City, 
ah. 


Antimonio 


Wah Chang Mining Smelting Co., Woolworth 
Bldg., New York. 


Use Ud. esta Enciclo- 


pedia cuando haga sus 
pedidos maquinaria 
accesorios para 
mina, fabrica fundi- 


Debe contener todo 
que Ud. necesita. 


que desea, sirvase 
escribirnos. 


Aparatos para Aplicar Cemento 

Cement-Gun Co., Inc., Church St., New York. 
Pittsburgh, Chicago, San Francisco. 
Este aparato fabrica tres tamafios. Las 
boquereles, mangueras, tamafios presiones 
para depositar capas cemento sea “Gunite” 
por medio aire para cubrir tanto 
construcciones viejas como nuevas, llenar las 
cuarteaduras grietas que haya, para ser 
aplicado hacer nuevas construcciones. 
Véase nuestro anuncio. 


Aparatos para Aceites 
Colorado Iron Works Co., Denver, Colo. 
Filtro para concentraciones agua. 
Minerals Separation American Syndicate (1913), 
Ltd. Unicos Agentes: Beer, Sondheimer Co., 
Broadway, New York. Ingeniero Jefe: 
Nutter, Merchants’ Exchange Bldg., San 
Francisco, Calif. 
Minerales sulfuro separados ganga. 
Oliver Continuous Filter Co., San Francisco, Cal. 
Concentraciones flotantes rocio desecativas. 
Aparatos Probadores Minerales 
Braun The, Los Angeles, Calif. 
Para trabajo laboratorios. 
Braun-Knecht-Heimann Co., San Francisco, 
Denver Engineering Works Co., Denver, Colo. 
Hendrie Bolthoff Co., Denver, Colo. 


Aparatos Quimicos 
Heil Chemical Co., Henry, St. Louis, Mo. 
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Armadores Madera 
Denver Engineering Works Co., Denver, Colo. 
Hendrie Bolthoff Co., Denver, Colo. 


Cabecera para Minas 
American Bridge Co., Church St., New 


Atravesafios Madera 
National Tank Pipe Co., Portland, Ore. 


Atravesafios para Vias Férreas 
Cincinnati Frog Switch Co., Cincinnati, Ohio. 


Whittall, G., Orono, 


para 
Wyoming Shovel Works, Wyoming, 


Balanzas 

Ainsworth Sons, Wm., Denver, Colo. 

Denver Fire Clay Co., Denver, Colo., 
Balanzas platillos inferiores para ensayos 

Eimer Amend, 205-211 Third Ave., New York. 
Sucursal: Pittsburgh, Penn. 

Thompson Balance Co., Denver, Colo. 

Troemner, Henry, 911 Arch St., Phila., Penn. 


Baldes para Elevadores 
Hendrick Mfg. Co., Carbondale, Penn. 
Webster Mfg. Co., Tiffin, Ohio. 


Bandas para Conductores 

Boston Belting Co., Boston, Mass. 
Dick, Ltd., J., Passaic, 
Goodrich Co., The F., Akron, Ohio. 

todos los tamafios, clases pesos. 
Quaker City Rubber Co., 629 Market St., Phila., Pa. 

Robins Conveying Belt Co., New York. 


Bandas para Elevadores 
Dick, Ltd., J., Passaic, 


Goodrich Co., The F., Akron, 


caucho todos clases pesos. 
Graton Knight Mfg. Co., Worcester, Mass. 
Marca “Spartan” resistentes agua, vapor, 
aceite calor. 
Schieren Co., Charles A., New York City. 
humedad. 


Bandas 
Dick, Ltd., J., Passaic, 
Marea banda 
Goodrich Co., The F., Akron, Ohio. 
caucho todos tamafios, clases pesos. 
Graton Knight Mfg. Co., Worcester, Mass. 
Marca “Spartan” resistente agua, vapor, 
aceite calor. 
Schieren Co., Charles A., New York City. 
humedad. 


para Conductores 
Conveying Weigher Co., The, New York City. 


Acumuiadores para Locomotoras 
Eléctricas 

Atlas Car Mfg. Co., Cleveland, Ohio. 

Jeffrey Mfg. Co., The, 974 4th St., Columbus, 

Westinghouse El. Mfg. Co., Pittsburgh, Pa. 


Bombas para Calderas 
Deming Co., The, Salem, Ohio. 


Bombas Arena 

Byron Jackson Iron Works, Inc., San Francisco. 
Nuevo tipo con corredera cerrada. Disefiado 
correctamente con forro cojinete empuje 
mecanico. 

Krogh Pump Mfg. Co., San Francisco, Calif. 
todos tamafios, regularmente 8”; 
forradas hierro blanco tipo impulsor 
precio bajo. 


= 


Bombas Centrifugas 

Byron Jackson Iron Works, Inc., San Francisco. 
Laval Steam Turbine Co., Trenton, 
Deming Co., The, Salem, Ohio. 

Krogh Pump Mfg. Co., San Francisco, Calif. 
Pelton Water Wheel Co., San Francisco, Calif. 
Wood Co., D., Philadelphia, Penn. 


Bombas Eléctricas 

Byron Jackson Iron Works, Inc., San Francisco, 
Deming Co., The, Salem, Ohio. 

Krogh Pump Mfg. Co., San Francisco, Calif. 
Bombas para 

Cameron Pump Works, Broadway, New York. 
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AMERICAN 


STREET, New York 


Open Hearth Furnace Building, 
Edgar Thompson Steel Works 


Self-Clearing Dump Cars 
Office, Felt Building, Salt Lake City, Utah 


INDUSTRIAL WORKS 
LOCOMOTIVE CRANES 


pay their way reducing handling costs. Have you our 
Catalog 108-N? 


INDUSTKIAL WORKS, Bay City, Mich. 


Automatic Selective Proportional Unloaders 


are found exclusively the 


Norwalk Compressor 


These improvements mark new era compressor construction. They 
gain the instant and 


favorable attention 
skilled engineers. 
For the usual hackney- 
claims economy 
durability and efficiency, 
let our forty years’ ex- 
perience assur- 
ance adequate and 
discerning attention 
every feature. 


The Norwalk Iron Works Company 
South Norwalk Connecticut 


particularly 


NEW YORK, Y., Charch Street 
Widener 

Hancock 

Baltimore, Continental Trust Bidg. 
PITTSBURGH, PA. 
Rochester, 
Buffalo, Marine Natioual Bank 
Ohio. Union Trust Building 
Atlanta, Ga. 


Philadelphia, Pa., 
Boston, 


States Steel Products Co., Charch St., 


Candler Building CAL., Rialto Building 
Cleveland, Ohio Rockefeller 
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SALES OFFICES 
CHICAGO, 208 South Salle 
St. Third Nat’l Bldg. 
Denver, Colo., First Bank 
Salt Lake City, Walker Bank 


Frick Building 


Powers 
Coast Representative: 


Portland. Ore. Selling Building 


Seattle, Wash. Ath So. Cor. Conn. St. 
Export Representative: 


Your Order— 


matter how smal. how 
large will receive our best at- 
tention. 

and most re- 
liable car builder 


The 


Watt Mining Car Wheel Co. 


Denver—Lindrcoth, Shubart & Co. 
San Francisco—N. D. Phelps. 
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Deming Co., The, Salem, Ohio. 

Frenier Son, H., Rutland, Vt. 

Krogh Pump Mfg. Co., San Francisco, Calif. 

Morris Mach. Wks., Baldwinsville, 
39-41 Cortlandt New York, 

Roots Co., M., Connersville, Ind. 

Traylor Eng. Mfg. Co., Allentown, Penn. 


Bombas para Minas 
Alberger Pump Condenser Co., New York. 


Cameron Pump Wks., Broadway, New York. 
Doce cabeza inferior hasta 7,500 
galones por minuto. 

Deming Co., The, Salem, Ohio. 

Hendrie Bolthoff Co., Denver, Colo. 

Jeanesville Iron Works Co., 115 Broadway, 

Krogh Pump Mfg. Co., San Francisco, Calif. 

Morris Mach. Wks., Baldwinsville, 
39-41 Cortlandt St., New York, 

Prescott Steam Pump Co., Fred M., New York. 

Roots Co., M., Connersville, Ind. 

Wood Co., D., Philadelphia, Penn. 


Bombas Impelentes 
Sullivan Machinery Co., Chicago, 


Bombas para Planteles Fuerza Motriz 
Alberger Pump Condenser Co., New York. 
Cameron Pump Works, Broadway, New York. 
Deming Co., The, Salem, 
National Transit Pump Mach. Co., Oil City, Pa. 
Morris Mach. Wks., Baldwinsville, 
39-41 Cortlandt St., New York, 
Roots Co., M., Connersville, Ind. 


Bombas para Pozos 
Alberger Pump Condenser Co., New York. 


Bombas para Pozos Profundos 

Alberger Pump Condenser Co., New York. 

Byron Jackson Iron Works, Inc., San Francisco. 

Cameron Pump Works, Broadway, New York. 
varillas, cables, mechas empaque- 
tadura para 

Deming Co., The, Salem, Ohio. 

Krogh Pump Mfg. Co., San Francisco, Calif. 

Morris Mach. Wks., Baldwinsville, 
39-41 Cortlandt St., New York, 


Bombas 

Byron Jackson Iron Works, Inc., San Francisco. 
Deming Co., The, Salem, Ohio. 

Krogh Pump Mfg. Co., San Francisco, Calif. 


Bombas 

Alberger Pump Condenser Co., New York. 
Cameron Pump Works, Broadway, New York. 
Ingersoll-Rand Co., Broadway, New York. 
Roots Co., M., Connersville, Ind. 


Bombas Vacio Vapor 
Emerson Steam Pump Co., The, Alexandria, Va. 


Boquereles para Mineria Hydraulica 
Pelton Water Wheel Co., San Francisco. New York. 


Bridas para Tuberia 
Jefferson Union Co., Lexington, Mass. 
sefiadas para presiones hasta 3,000 Ibs. 
National Tube Co., Pittsburgh, Penn. 


Cables Aislados para Teléfonos 
Telephone Mfg. Co., Rochester, 


Cables 

American Steel Wire Co., Chicago, Sucur- 
sales: New York, Worcester, Cleveland, Pitts- 
burgh, Denver; Costa del Steel 
Products Co., San Francisco, Los Angeles, Port- 
land, Seattle. 

Broderick Bascom Rope Co., 805-807-809 
Main St., St. Louis, Mo. Direccién por Cable: 
“Broderick.” St. Louis 
Seattle. Oficinas, New York City Seattle. 
Agentes: San Francisco, Pittsburgh, Chicago, 
New Orleans, Boston, Jacksonville, Fla.; Du- 
luth, San Antonio, Spokane, Portland, Oregon 
Denver, Houston, Tex. 

Mfg. Co., Wilkes-Barre, Penn. 

Leschen Sons Rope Co., A., St. Louis, Mo. 

Chi., Denver, Salt Lake, San Francisco. 
Roebling’s Sons Co., John A., Trenton, 
Waterbury Co., Park Row, New York. Sucur- 

sales: Chicago, San Francisco, New Orleans, 

Boston. 

Agentes: Powell Ellet Co., Dallas, Tex. 


Cabrias Eléctricas 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Denver Engineering Works Co., Denver, Colo. 
English Iron Works, Kansas City, Mo. 

Flory Mfg. Co., Bangor, Penn. 

Hendrie Bolthoff Co., Denver, Colo. 
Lidgerwood Mfg. Co., Liberty St., New York. 

Sucursales: Philadelphia, Pittsburgh, Chicago, 

Seattle. 

Todos 

Nordberg Mfg. Co., Milwaukee, Wis. 
Ottumwa Iron Works, Ottumwa, Iowa. 

Vulcan Iron Works, Wilkes-Barre, Penn. 
Wellman-Seaver-Morgan Co., The, Cleveland, 

Sucursales: New York Denver, Colo. 

Cualquier tamafio capacidad. Disefiadas para 

trabajo. primera segunda 


Cabrias 

Hendrie Bolthoff Co., Denver, Colo. 

Ingersoll-Rand Co., Broadway, New York. 
para columna barreno, para 
montar sobre barra hiero madera. 


Cabrias Vapor 

Allis-Chalmers Mfg. Milwaukee, Wis. 

English Iron Works, Kansas City, Mo. 

Lidgerwood Mfg. Co., Liverty St., New York. 

Nordberg Mfg. Co., Milwaukee, Wis. 

Ottumwa Iron Works, Ottuinwa, Iowa. 

Sullivan Machinery Co., Chicago, 
deslizamiento engranes para corte auto- 
parada. 

Iron Works, Wilkes-Barre, Penn. 

Wellman-Seaver-Morgan The, Cleveland, 


Cadenas 

Morse Chain Co., Ithaca, 
Para trasmitir hasta 5,000 Ra- 
cioso positivo. 

Webster Mfg. Co., Tiffin, Ohio. 


Cajas para Ejes Acero 
American Bridge Co., Church St., 


New York. 


Cajas para Subir Minerales 

Sanford-Day Iron Co., Knoxville, Tenn. 

Traylor Eng. Mfg. Co., Allentown, Penn. 
Tipo “Bryant-Wethey.” 

Watt. Mining Car Wheel Co., Barnesville, Ohio. 


Calderas 

Abendroth Root Mfg. Co., Bway., New York. 
Hendrie Bolthoff Co., Denver, Colo. 
Morse Bros. Mach. Supply Co., Denver, Colo. 


Calderas para Locomotoras 

American Locomotive Co., Church St., 

Carbones Diamantes Negros 

Diamond Drill Carbon Co., World Park 
Row, New York. 

Levine, Abr., Nassau St., New York. 


Carros para Canteras 
Easton Car Construction Co., Easton, Penn. 


Carros Fondo Gablete 
Easton Car Construction Co., Easton, Penn. 


Carros para Minerales 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Atlas Car Mfg. Co., Cleveland, Ohio. 

Clark Car Co., Pittsburgh, Penn. Oficina 
Oeste: Felt Bldg., Salt Lake City, Utah. 

Easton Car Construction Co., Easton, Penn. 

Sanford-Day Iron Co., Knoxville, Tenn. 

Watt Mining Car Wheel Co., Barnesville, Ohio. 
medida. Acero las cabezas costados 
descarga. 


Carros Tolva 
Easton Car Construction Co., Easton, Penn. 


Cemento-Hierro 

Smooth-On Mfg. Co., Jersey City, 
hierro metalizan forman 
parte del metal que aplican. 


Cernidoras Alambre 

Ludlow-Saylor Wire Co., St. Louis, Mo. 
Marca “Perfect” doble enlance. Cada 
alambre engargola con otro. 
cernidoras alambre ranurado 
hechas orden. Cualquiera ellas hechas 
acero, hierro, bronce cobre. Pidase 
No. 45. 

Multi-Metal Separating Screen Co., 131st 
St., New York. 
bronce otros metales hasta 350 malla. 


Cernidoras Ensayo 

Multi-Metal Separating Screen Co., 131st 
St., New York. 


Cernidoras Giratorias 


Harrington King Perforating Co., The, 620 


Union Ave., Chicago, Ill. Sucursal: 114 Lib- 
erty St., New York. 
Todos los tamafios formas perforaciones. 
Todos los tamafios espesores 
Cribas para paleos, molinos golpe concen- 
tradoras guijarros, etc. 
Hendrie Bolthoff Co., Denver, Colo. 
Stephens-Adamson Mfg. Co., Aurora, 
cubierta para nuestras oficinas 
sucursales. 
Traylor Eng. Mfg. Co., Allentown, Penn. 
Webster Mfg. Co., Tiffin, Ohio. 


Cernidoras Vibratorias 
Sturtevant Mill Co., Boston, Mass. 


Cernidoras Metal Perforado 
Chicago Perforating Co., Chicago, 
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Erdle Perforating Co., Rochester, 

Harrington King Perforating Co., The, 620 
Union Ave., Chicago, 

Hendrick Mfg. Co., Carbondale, Penn. 

Webster Mfg. Co., Tiffin, Ohio. 


Cernidoras Ranuras Laminadas 

Ludlow-Saylor Wire Co., St. Louis, Mo. 
cernidoras ranuradas laminadas 
especial 


Cernidoras Zarandas 

Colorado Iron Works Co., Denver, Colo. 
Marca tela desmon- 
tables. Con protectores para vista. 


Chaquetas para Agua 
Traylor Eng. Mfg. Co., Allentown, Penn. 


Cianuro 
Roessler Hasslacher Chemical Co., New York. 


Peltre 
Eagle-Picher Lead Co., Cincinnati, Ohio. 


Cintas para Medir 
Lufkin Rule Co., Saginaw, Mich. 


Cizallas 
Wood Co., D., Philadelphia, Penn. 


Clasificadoras 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Colorado Iron Works Co., Denver, Colo. 

Deister Machine Co., Ft. Wayne, Ind. 

No. London Wall Bldg., 
Capacidad sobre mallas, toneladas 
horas. Barriles hierro fundido conteniendo 
conos invertidos con ranuras que sir- 
ven interruptores. agua entrar toma 
todo material fino hacia arriba grueso 
hunde. 

Denver Engineering Works Co., Denver, Colo. 
Pulsador para alimentaciones mesa 
légamo, 

Dorr Co., Denver, Colo. 

Hendrie Bolthoff Co., Denver, Colo. 


Codos para Tuberia 
Jefferson Union Co., Lexington, Mass. 
National Tube Co., Pittsburgh, Penn. 


Compresores Aire 

Allis-Chalmers Mfg. Co., Milwaukee, 

Bury Compressor Co., Erie, Penn. 

Chicago Tool Co., Chicago, 
Compresores impulsados por gas 


Hendrie Bolthoff Co., Denver, Colo. 

Ingersoll-Rand Broadway, New York. 
Sucursales: Boston, Birmingham, Butte, Cleve- 
land, Chicago, Denver, Duluth, Paso, Knox- 
ville, Los Angeles, Philadelphia, Pittsburgh, St. 
Louis, Seattle, Salt Lake City. 
Marcas “Imperial,” 
Fijos portatiles. 

Morse Bros. Mach. Supply Co., Denver, Colo. 

Nordberg Mfg. Co., Milwaukee, Wis. 

Norwalk Iron Works Co., So. Norwalk, Conn, 
adecuados para los trabajos. 

Sullivan Machinery Co., Chicago, 
Movidos vapor fuerza motriz. 
angulares doble movidos por correa 
motor, para trabajos subterraneos 
implusados por motor. 


Condensadores 
Alberger Pump Condenser Co., New York City. 
Westinghouse El. Mfg. Co., Pittsburgh, Pa. 


Conductores Banda 


Morse Bros. Mach. Supply Co., Denver, Colo. 

Power Mining Mchy. Co., 115 Bway., New York. 

Robins Conveying Belt Co., New York. 

Stephens-Adamson Mfg. Co., Aurora, 
trabaja tiempo con 
grasa empacada los cojinetes 
requiere menor Todo cons- 
truido acero, combinando resitencia 
ligereza peso, gran flexibilidad exactitud 
cubierta para nuestras oficinas 
sucursales. 

Webster Mfg. Co., Tiffin, Ohio. 


Conductores Elevadores 
Jeffrey Mfg. Co., The,974 4th St., Columbus, 


Contadores Corriente Eléctrica 
Westinghouse Elec. Mfg. Co., Pittsburgh, Pa. 


Contratistas para Perforacién Diamante 
Sullivan Machinery Co., Chicago, 
Tenemos listos equipos modernos operarios 


Eléctricos Giratorios 
Westinghouse Elec. Mfg. Co., Pittsburgh, Pa. 


Convertidores Horizontales Verticales 
Power Mining Machinery Co., 115 Bway., 
Traylor Eng. Mfg. Co., Allentown, Penn. 


- 
; 
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Mine Cars 


Heavy Equipment 
Wheels and Axles “Hyatt” Roller Bearings 


Manufactured 


JOSHUA HENDY IRON WORKS San Francisco, Cal. 


im 


Storage Battery Locomotives 


For Mine 
Tunnel Use. 


Have none the 
tures the steam 
gasoline locomo- 
and the 
work equally well 
less expense. 


Made sizes from 


Cars 


“Truck: for cars now in use, or 
complete new cars, will be fur- 
nished equipped with the “Whit- 
ney” roller bearing wheels, with 
the floating automobile type of 
axle. Your cars will then run from 
six to twelve months with one 
reesing, will run with half the 
ulage power of the ordinary 
equipment. One man can push 
12,000 Ibs. on a level track. Cars 
ean run through water or sand 
without damage to bearings. In 
use in 1000 mines. All wearing 


No. 5755 Storage Battery Locomotive two ten tons. 
Send for Catalogue. Mine Cars All Kinds 
them.” 
LEAD CO. Sanford-Day Iron The Atlas Car and Manufacturing Company 
Whitney Roller Bearing iron 
Wheels Knoxville, Tenn. Dept. 1265 Marquette Road, Cleveland, Ohio 


Industrial Track, Cast and Portable. Turntables, 
Catalog No. 507 


Easton Car Construction Company 
EASTON, PA. 


New York Boston Baltimore Philadelphia 
Pittsburgh Chicago Atlanta 


For complete track satisfaction 
and efficient mine haulage in- 
sist upon Cincinnati Frogs, 
Switches, 
etc. Our engineering depart- 


MANUFACTURERS OF 


ment will gladly make valuable 
suggestions. Write today for 
catalog. 


q 
2 
q 
ay 
¥ 
| q 


Copas para Grasa 
Lunkenheimer Co., The, Cincinnati, Ohio. 


Cortacorrientes Eléctricos 
Westinghouse El. Mfg. Co., Pittsburgh, Pa. 


Cribas 

American Zine Ore Separating Co., 1218 Foster 
Bldg., Denver, Colo. 
Dos tamafios, pulgadas. Capacidades 
hasta toneladas horas. Funcionan con 
aire vez agua. Por medio una 
giratoria abastecimiento continuo aire 
por parte inferior zaranda estratifi- 
las concentraciones malla. Tiene 
descarga 

Denver Engineering Co., Denver, Colo. 
Cribas pulsadoras gamellas con ranuras 

Power Mining Machinery Co., 115 Bway., 


Cribas Alambre 

Ludlow-Saylor Wire Co., St. Louis, Mo. 
No. 45. 


Crisoles Grafito 
Dixon Crucible Co., Joseph, Jersey City, 


Cuadros Distribucién 
Westinghouse El. Mfg. Co., Pittsburgh, Pa. 


Pidase 


Cubetas Forma Casco Naranja Concha 
Almeja 

Industrial Works, Bay City, Mich. 
Disefiadas para ser enganchadas quitadas 
con rapidez. 


Cubetas para Minerales 
Watt Mining Car Wheel Co., Barnesville, Ohio. 


Diamantes Negros 
(Véase “Carbones Diamantes Negros’’) 


Dragas 

Flory Mfg. Co., Bangor, Penn. 

Marion Steam Shovel Co., Station Marion, 
Todos tipos tamafios para minas Placer. 

New York Eng. Co., Rector St., New York. 

Morris Mach. Wks., Baldwinsville, Sucursal: 
39-41 Cortlandt St., New York, 

Union Construction Co., San Calif. 

Yuba Construction Co., The, San Francisco, Cal. 


Editores Libros Técnicos 
McGraw-Hill Book Co., Inc., 239 West 39th 
New York. Sucursales: Berlin. 


Ejes para Locomotoras 
American Locomotive Co., Church St., 


Elevadores Balde 
Stephens-Adamson Mfg. Co., Aurora, IIl. 
Vease anuncio interior cuberta para 
nuestras oficinas sucursales. 
Webster Mfg. Co., Tiffin, Ohio. 


Elevadores Jaula 
Hendrie Bolthoff Co., Denver, Colo. 
Ottumwa Iron Works, Ottumwa, Iowa. 


Empaquetaduras 

Goodrich Co., The F., Akron, Ohio. 
caucho lona, planchas, tubulares, es- 

Jenkins Bros., White St., New York. 


Engranajes 

Philadelphia Gear Works, 1120 Vine St., Phila- 
delphia, Pa. Direccién por Cable: 
todos tamafios. Engranajes ruedas corta- 
das todas 


Engranajes Cénicos 

Philadelphia Gear Works, 1120 Vine St., Phila- 
delphia, Pa. Direccién por Cable: 

Webster Co., Tiffin, Ohio. 


Engranajes Cuero Crudo 
Philadelphia Gear Works, 1120 Vine St., Phila- 


delphia, Pa. por Cable: 


Engranajes Espirales Dobles 

Caldwell Sons Co., W., 17th St. and Web- 
ster Ave., Chicago, 

Falk Co., The, Milwaukee, Wis. 
cualquier cara hasta hasta 
pies. Dientes espirales engrane continuo; 


Ensayadores Minerales 
Baker Co., Inc., Newark, 
Ledoux Co., Inc., John St., New York. 


Espesadores Légamo 
Dorr Co., Denver, Colorado. 


Espitas 
National Tube Co., Pittsburgh, Penn. 


Filtro-Prensas 

Keliy Filter Press Co., Salt Lake City, Utah. 
Shriver Co., T., 826 Hamilton St., Harrison, 
Sweetland Filter Press Co., Brooklyn, 
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Filtros 

Colorado Iron Works Co., Denver, Colo. 
Marca de.tambor giratorio continuo. 
Para lamas cianuro, concentraciones flo- 
tantes, etc. 

Kelly Filter Press Co., Salt Lake City, Utah. 

Oliver Continuous Filter Co., San Francisco, Cal. 
Tamafios 200 toneladas por dia. 
para lamas cianuro, arcilla, sal, 
bicarbonato sosa para concentraciones 
tantes agua. 

Sweetland Filter Press Co., Brooklyn, 
Tipo hoja conveniente para 
operarse. 


Fogoneros Mecanicos 
Westinghouse El. Mfg. Co., Pittsburgh, Pa. 


Compartimentos Tela para Flota- 
ciones 
Filter Fabrics Co., Salt Lake City, Utah. 


Fraguas 
Denver Fire Clay Co., Denver, Colo. 
Combustible petréleo para barrenos acero. 
Pidase 
Ingersoll-Rand Co., Broadway, New York. 
Monarch Eng. Mfg. Co., Baltimore, Md. 
Proske, H., Denver, Colo. 


Cuando necesite Ud. 


informes rapidos, segu- 


ros dignos con- 
para hacer sus 
compras, 
pedia lugar donde 
obtenerlos. Para eso 
es. 


Fundidores 

American Smelting Refining Co., 120 Broadway, 
New York. 

American Zinc, Lead Smelting Co., Congress 
St., Boston, Mass. 

Balbach Smelting Refining Co., Newark, 

Beer, Sondheimer Co., Inc., Broadway, New 
York. por Cable: 

Grasselli Chemical Co., The, Cleveland, Ohio. 

Illinois Zine Co., Peru, 

International Smelting Co., Bway., New York. 

McKechnie Bros., Inc., Widnes, Inglaterra. Sucur- 
sales: Léndres, Birmingham, Newcastle, Man- 
chester, Inglatera. 

Matthiessen Hegeler Zinc Co., Salle, 

Mutual Smelting Refining Co., The, Columbus, 

United States Smelting, Refining Mining Co., 
Congress St., Boston, Mass. 

Vogelstein Co., L., Broadway, New York. 


Fusibles Eléctricos 
Westinghouse Elec. Mfg. Co., Pittsburgh, Pa. 


Generadores Eléctricos 
Westinghouse Elec. Mfg. Co., Pittsburgh, Pa. 


Grafito 
Dixon Crucible Co., Joseph, Jersey City, 


Grasas 
Dixon Crucible Co., Joseph, Jersey City, 


Grasa, Copas para (Véase “Copas para Grasa’’) 


Locomotoras 

Industrial Works, Bay City, Mich. 
Cinco 160 toneladas capacidad. 
vapor, eléctricas gasolina. 


del Vastago 
Quaker City Rubber Co., 629 Market St., Phila., Pa. 


Guijas Moledoras 
Atkins, Kroll Co., San Francisco, Calif. 


Hierro Acero 

Asbestos Protected Metal Co., Pittsburgh, Penn. 
Placas formas corrugadas protegidas con 
amianto, 


Hornos para Ensayos 
Braun Corporation, The, Los Angeles, Calif. 
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Braun-Knecht-Heimann Francisco, Calif 
Denver Fire Clay Co., Denver, Colo. 
Patente uno, dos, tres sopletes 
disefio sistema unido, aire baja 


Hornos para 

Colorado Iron Works Co., Denver, Colo. 

Morse Bros. Mach, Supply Co., Denver, 
Traylor Eng. Mfg. Co., Allentown, Penn. 


Hornos para Fundir Metales 
Braun Corporation, The, Los Angeles, Calif, 
Braun-Knecht-Heimann Co., San Francisco, Cal, 
Denver Fire Clay Co., Denver, Colo. 
baja aire, pudiéndose obtener 
vez temperaturas elevadas. Pidase 
Monarch Engineering Mfg. Co., Baltimore, 
Horonos Giratorios 
Power Mining Mchy. Co., 115 Bway., New York. 


Hornos para Calcinados 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Dwight Lloyd Sintering Co., Inc., New York City. 

General Chemical Co., Herreshoff Furnace Dept. 
Broad St., New York, 
Chapas cilindricas acero sobre-puestas sos- 
teniendo verticalmente los hogares. Por medio 
brazos hurgadores operados desde eje ver- 
tical central, metal calcinado recorre desde 
centro del hogar superior, descendiendo 
través los inferiores descargando desde 
borde del bajo. aire calentado para 
pasa hacia arriba. 

Morse Bros. Mach. Supply Co., Denver, Colo. 

Wedge Mechanical Furnace Co., 115 Chestnut St., 
Philadelphia. 
hogares dreas hogar. 
Los hogares colocados uno sobre otro, ver- 
ticalmente, todos incluidos casco ade- 
cuado. eje vertical gira centro, rastri- 
mineral los hogares, por medio 
hurgadores dientes adaptados los brazos. 
mineral desde superficie fondo 
Para corregir deficiencias alimentacién 
las que entre los 
hogares, asi como por las mismas 
Cajas fuego exteriores comunican con las 
calorificas por entre las chimeneas. 
eje central disefiado para ser accesible. 

Zinc Concentrating Co., The, Congress St., 
Boston, Mass. 
poco tiempo. 


usado 


para Agrimensura 
Ainsworth Sons, Wm., Denver, Colo. 
Berger Sons, L., Boston, Mass, 
Buff Buff Mfg. Co., Boston, Mass. 
Transitos, niveles 


Instrumentos para Quemadores Gas 
Tirrill Gas Machine Lighting Co., New York City. 


Juegos Generadores para Motores 
Westinghouse Elec. Mfg. Co., Pittsburgh, Pa. 


Ladrillos Refractarios 
Harbison-Walker Refractories Co., Pittsburgh, Pa. 


Acetileno 

Millburn Co., The Alexander, Baltimore, Md. 

Simmons Co., John,.110 Center St., New 
mano. 

Wolf Safety Lamp Co., Washington St., 


Eléctricas 
Westinghouse Elec. Mfg. Co., Pittsburgh, Pa. 


Libros Técnicos 
McGraw-Hill Book Co., Inc., 239 West 39th St., 
New York. Léndres Berlin. 


Locomotoras Aire Comprimido 
Porter Co., K., 410 Wood St., Pittsburgh, Penn. 


Locomotoras Eléctricas 
Jeffrey Mfg. Co., The,974 4th St., Columbus, 
Westinghouse Elec, Mfg. Co., Pittsburgh, Pa. 


Locomotoras Gasolina 
Vulcan Iron Works, Wilkes-Barre, Penn. 
Whitcomb Co., Geo. D., Rochelle, Ill. 


Locomotoras Industriales 
American Locomotive Co., Church St., 


Locomotoras para Minas 
American Locomotive Co., Church 


Locomotoras, Partes para 
American Locomotive Co., Church St., 


Locomotoras Vapor 

American Locomotive Co., Church St., 

Porter Co., K., 410 Wood St., Pittsburgh, Penn. 
Sucursal: Church St., New York. 

Vulcan Iron Works, Wilkes-Barre, Penn. 


. 
Quaker City Rubber Co., 629 Market St., Phila., Pa. 
H j 
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LOCOMOTIVES FROM INTERCHANGEABLE 
STOCK PARTS 


Our standard light locomotives are built 
the INTERCHANGEABLE PARTS PLAN. 
They are assembled from stock parts made 
accurate gauges. Every operation done 
carefully designed jig, and neither expense 
nor time spared insure absolute accuracy. 
completion, special corps inspectors 
measure every part means gauges which 
are constantly checked up, and part can 
placed stock until has received the in- 
spector’s stamp. 


With this system every part must accurately made fit every other locomotive the same size and type. 


For this reason can make prompt shipment either complete locomotive any part. This method avoids 
long delays when parts wear out and also enables user keep hand parts liable wear service with positive 
assurance that each part will fit. 


AMERICAN LOCOMOTIVE COMPANY 


CHURCH STREET, NEW YORK 


McCormick Building, Chicago, Illinois. Baldwin Company, New Orleans, La. 
Dominion Express Building, Montreal, Canada. 
Livermore Company, San Francisco and Los Angeles, California. 
Northwestern Equipment Company, Seattle, Wash., and Portland, Oregon. 


Economical Ore Mine Haulage Costs 


problems 


Our Specialty 


when you couple your cars behind 


Renard-Daimler Motor Train, 20-tons capacity, miles per hour. 
Can Make Your Equipment Pay 


where other methods have failed. your operating and 
repair expense high, will pay you consult once. 
also either sell rent complete equipments. Write 
for details now. 


Locomotives” 
and 
All Gauges and for Every Variety 
Service. 
Write for full Particulars. 
New York 
Hudson Terminal Building 
Church Street 


PORTER CO. 
410 Wood Pa. 


Gasoline Motor 


Absolutely safe and practically fool-proof. Reduces 
haulage costs from per cent. according condi- 
tions. Very compact and powerful. Eliminates cost 
electric distribution system and abolishes danger fire 
from short circuits. Ask our engineering department 
furnish full details. Write for our interesting catalog now. 


Geo. Whitcomb Co. 


Box Rochelle, 
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Denver Engineering Works Co., Denver, Colo. United States Smelting, Refining Mining Co., 
Whitcomb Co., Geo. D., Rochelle, mesa sin Congress St., Boston, Mass. 

clasificar. ciones: Midvale, Utah; Needles, 
Lubricantes Road, Ariz.; Kennett, Calif.; Chrome, 


Dixon Crucible Co., Joseph, Jersey City, 


Roebling’s Sons Co., John A., Trenton, 


Mallas Alambre 

Ludlow-Saylor Wire Co., St. Louis, 
Marca “Hex” para corrales Mallas 
alambre para chimeneas locomotoras. 
Pida No. 45. 

Roebling’s Sons Co., John A., Trenton, 


Mangueras Aire 

Cleveland Rock Drill Co., Cleveland, Ohio. 
Todos 
Sencillas con alambre, existencia. 

Goodrich Co., The F., Akron, Ohio. 
Tamafios desde pulgada adelante. 
Fabricadas con lona parte exterior para 
protegerla contra cortaduras. Tres clases. 

Hardsocg Wonder Drill Co., Ottumwa, Iowa. 

Quaker City Rubber Co., 629 Market St., Phila., Pa. 


Maquinas para Fabricar Gas 
Tirrill Gas Machine Lighting Co., New York City. 


para Flotaciones 
Hardinge Conical Mill Co., 120 Broadway, 


Maquinaria para Bombeos 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Prescott Steam Pump Co., Fred M., New York. 


Maquinaria para Laboratorios 

Braun Corporation, The, Los Angeles, Calif. 
Braun-Kuecht-Heimann Francisco, Calif. 
Denver Fire Clay Co., Denver, Colo. 

Eimer Amend, 205 Third Ave., New York. 
Sturtevant Mill Co., Boston, Mass. 


Maquinaria Segunda Mano 
Kenyon, Arthur D., Denver, Colo. 
Morse Bros. Machine Supply Co., Denver, Colo. 
Indice Alfabético los ‘anuncios “For 
ale. 


Martinetes Vapor 
Proske, H., Denver, Colo. 


Materiales Aisladores para Electricidad 
Westinghouse El. Mfg. Co., Pittsburgh, Pa. 


Materiales para Laboratorios 
Heil Chemical Co., Henry, St. Louis, Mo. 


Beer, Sondheimer Co., Inc., Broadway, 


Mesas Concentradoras 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Butchart, A., 607 Mercantile Bhdg., Denver, Col. 
Mesas concentradoras gamellas ranuradas 
para tonelajes gruesos, material sin clasificar. 

Deister Concentrator Co., The, Ft. Wayne, Ind. 
Sucursales: 1718-1720 California St., Denver; 
Colo.; Fremont St., San Francisco, Calif. 
Mesa No. para légamos metales 
finos tipos atavio sencillo Mesa 
No. para arenas sea para des- 
bastar acabar, clasificadas sin clasificar 
tipo atavio sencillo solamente. Mesa “Deis- 
ter” No. para arenas gruesas finas clasifi- 
cadas, tipo atavio sencillo doble. Mesa 
“Overtrom” para finas gruesas, 
tiene una gran capacidad para desbastar 
acabar sea tipo atavio sencillo doble. 
Movimiento cabezal baja para 
todas las mesas, disefiada para ahorrar los 


Deister 1933-2003 Wayne St., Ft. 
Wayne, Ind. No. London Wall Lon- 
don Wall, 

suministran precios solicitud. 

Mesas concentradoras Deister para 
arenas, atavio doble sencillo, tipo fijo. 
Mesas concetradoras légamo Deister 
plex” atavio sencillo doble. Mesas concen- 
tradoras arenas Deister “Simplex,” tamafio 
grande, atavio sencillo doble. Mesas 
deslamadoras patentadas atavio 
sistemas ranurados para todos los tipos 
mesas vibratorias. Las mesas doble 
ahorran mitad del espacio taller, 
como lavaderos, conductores fuerza motriz. 
desbastador “Deister” tiene una gran capa- 
cidad para desbastar produciendo mismo 
tiempo una limpia, todo una 


Agentes: William Reeder, 410 Consolidated 


Building, Johannesburg, Sur Africa; Takata 
Co., Yeiraku-cho, Nichome, Kopimachi-ku, 
Tokyo, Japén. 


Hendrie Bolthoff Co., Denver, Colo. 
Mesas concentradoras Card, 

James Ore Concentrator Co., Newark, 

Morse Bros. Mach. Supply Co., Denver, Colo. 

Senn Concentrator Co., 611 First Nat. Bank Bldg., 
San Francisco, Calif. Mesas Concentradoras 
pies pies pulgadas; capacidad tone- 
ladas de—65 malla; toneladas de—20 
malla; 150 toneladas malla por 
por tonelada mineral; agua para aderezar 
limpiar, 100 galones por tonelada—65 malla. 
Require caballo fuerza; peso em- 
barque 3,500 lbs. movimiento continuo 
gamella mantiene flojo lecho pulpa pesada 
asienta las particulas metal por medio 
gangas sueltas, sin tener cuenta 
las particulas. banda movimiento retira 
las concentraciones debajo del desecho, 
que gradualmente mueve hacia abajo dentro 
las extremidades. Pueden manejar grandes 
tonelages hacer excepcionalmente alta ex- 
con solamente suficiente agua para 
mantener suelta pulpa. 


Metales 

International Nickel Co., The, Exchange Place, 
New York. 
consistencia cabillas, modelados 
chapas, tiras alambres. 


Metales Perforados 

Erdle Perforating Co., Rochester, 

Harrington King Perforating Co., The, 620 
Ave., Chicago, Sucursal: 114 Liberty 

New York. 

los tamafios formas perforaciones 
todos las clases espesores metales. Cribas 
para molinos golpe, mesas concentradoras, 


etc. 
Hendrick Mfg. Co., Carbondale, Penn. 


Mezcladoras 

Smith Co., The L., 32nd St., Milwaukee. 
Mezcladoras mano por para minas, 
precio $120.00. Mezcladoras. fuerza motriz, 


Minerales, Compradores Vendedores 

American Metal Co., New York City. 

Agentes: Henry Merton Co., Ltd., 
Frankfort-on-the-Main, Ale- 
mania Minerales Metales, Mex- 
ico City Monterey; Ore Trading Co., Ltd., 
Santiago, Chile. 

American Smelting Refining Co., 120 Broadway, 

New York. 
Agentes: Paul Koning, Berlin, Alemania 
Kleinwort Sons Co., Léndres, 
Antofagasta, 

American Zinc, Lead Smelting Co., 
gress St., Boston, Mass. 

American Zine Chemical Co., Langeloth, Penn. 

Balbach Smelting Refining Co., Newark, 

Bartlesville Zinc Co., Broadway, New York. 

Beer, Sondheimer Co., Broadway, New York. 
Sucursal: 1101 New House Bldg., Salt Lake 
City, Utah. 

Véase anuncio. 

Blackwell, Sons Co., Ltd., Geo. G., The Albany, 
Liverpool, Inglaterra. 

Consolidated Mining Smelting Co. Canada, 
The, Trail, British Columbia. 

Ducktown Sulphur, Copper Iron Co., Ltd., Isa- 
bella, Tenn. 

Edgar Zinc Co., Boatmen’s Bank Bldg., St. Louis, 
Taylor, Boston Bldg., Salt Lake 

ty, 

Foote Co., 107 19th St., Philadelphia, 


Pen 

Mining Smelting Co., Suite 1710, Third 
National Bank St. Louis, Mo. 165 
Broadway, New York, 

Grasselli Chemical Co., Cleveland, Ohio. 

Hardy, Charies, Church St., New York. 

Hegeler Zinc Co., The, Danville, 

Illinois Co., Peru, 

International Smelting Co., Broadway, New 
York. Departamento compras Minerales, 
621 Kearns Bldg., Calt Lake City, Utah. Fundi- 
ciones, International, Utah, Miami, Arizona. 
Refinerfas: Raritan Copper Works, Perth Am- 
boy, J.; International Lead Co., 
Chicago, Irvington Smelting Refining 
Works, Irvington, Sucursal: New York. 

Matthiessen Hegeler Zinc Co., Salle, Ill. 

Nichols Copper Co., Broad St., New York. 
Véase anuncio. 

Pass Son, Ltd., Capper, Bristol, England. 

Pennsylvania Smelting Co., Pittsburgh, Penn. 

Phelps, Dodge Co., New York City. 

Philipp Bros., Broadway, New York. 

Primos Chemical Co., Primos, Del. Co., Pa. Di- 
sales: Vanadium, Lakewood Empire, 
Dragoon, Ariz. 

Agentes: Allen Davison Co., Pittsburgh. 

United Metals Selling Co., Broadway, New 
Ltd., Leadenhall St., Léndres, Lnited 
Metals Selling Co., Unter den 
Linden 56, Berlin, Alemania. 

Véase anuncio. 


Grasselli, Ind. Pachuca Real del Monte, 
Véase anuncio. 

Vogelstein Co., L., Broadway, New 
Agentes Europa: Aron Hirsch Sohn, Hal- 
berstadt, Alemania, 

Refining Reduction Works, Webb City, 


Minerales Menas Raros 
Foote Mineral Co., 107 19th St., Phila., Pa. 
Especialistas minerales 


Moledoras Minerales 

Braun Corporation, The, Los Angeles, Calif, 

Braun-Knecht-Heimann Co., San Francisco, 
Maquinas para laboratorios, para minerales, 

Hardinge Conical Mill Co., 120 Broadway, 

Sturtevant Mill Co., Boston, Mass. 


Moledoras para Muestras 
Denver Engineering Works Co., Denver, Colo. 
Sturtevant Mill Co., Boston, Mass. 


Molibdeno 

Primos Chemical Co., Primos, Del. Co., Pa. Di- 
sales: Vanadium, Lakewood Empire, 
Dragoon, Ariz. 
Agentes: Allen Davison Co., Pittsburgh, Pa. 


Molinos Chilenos 

Lane Mill Machinery Co., Los Angeles, Calif. 
por Cable: 
molinos pueden ser acondicionados para 
trasporte lomo mula. 

Wellman-Seaver-Morgan Co., The, Cleveland, 
“Akron” tres tamafios, desde hasta 
toneladas horas, 


Molinos Estampado Trituracién 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Denver Engineering Works Co., Denver, Colo. 
Hendrie Bolthoff Co., Denver, Colo. 
Hendy Iron Works, Joshua, San Francisco, Calif. 
Power Mining Machy. Co., 115 Bway., 
Traylor Eng. Mfg. Co., Allentown, Penn. 


Molinos Tambor Giratorio Bolas Guijas 

Colorado Iron Works Co., Denver, Colo. 

Denver Engineering Works, Denver, Colo. 

Hardinge Conical Mill Co., 120 Broadway, New 
York. por Cable: 
Ingeniero Swart, Denver, Colo. 
Molinos con ambas, bolas guijas. Capacidades, 
desde 800 toneladas por dia. gira- 
torios poca velocidad para molidos inter- 
medios finos, una multitud 
guijas, abarcando principio patentado 
Hardimger los conos como clasificadores, 
mismo para energia gastada, que para 
material producido, para obtenerse producto 
uniforme, debido esta clasificadora, sin 
uso cernidoras, enrejados otros acceso- 
rios 
Hendrie Bolthoff Mfg. Supply Co,. 
Denver, Colo. Agentes vendedores para Colo- 
rado, Wyoming, South Datkota Montana. 

Hendrie Bolthoff Co., Denver, Colo. 

Power Mining Machy. Co., 115 Broadway, 

Traylor Eng. Mfg. Co., Allentown, Penn. 
Todos capacidades. 

Williamson, Old Colony Bldg., Chicago, 


Motores, Eléctricos 
Westinghouse Elec. Mfg. Co., Pittsburgh, Pa. 


Motores Gas Gasolina 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Chicago Pneumatic Tool Co., Chicago, 
Morse Bros. Mach. Supply Co., Denver, Colo. 


Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Morse Bros. Mach. Supply Co., Denver, Colo. 

Morris Mach. Wks., Baldwinsville, 
39-41 Cortlandt St., New York, 


Motores Petréleo 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Chicago Pneumatic Co., Chicago, 
Ingersoll-Rand Co., Broadway, New York. 
McIntosh Seymour Corporation, Auburn, 
Morse Bros. Mach. Supply Co., Denver, Colo. 
National Transit Pump Mach. Co., Oil City, Pa. 
Nordberg Mfg. Co., Milwaukee, 


Niquel 
Nickel Co., The, Exchange Place. 
New 


para Taladros 
Pennsylvania Drilling Co., Pittsburgh, Penn. 
Sullivan Machinery Co., Chicago, 


Palas Céncavas 
Wyoming Shovel Works, Wyoming, Penn. 


™ 
para Lineas Cables Aereos 
El. Mfg. Co., Pittsburgh, Pa. 
Harbison-Walker Refractories Co., Pittsburgh, Pa. 
Mercurio 
gastos mantenimiento Las mesas 
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132 Widows 


were recently checked small town 
Jasper County, Missouri. 


The husbands 127 these had died 
from tuberculosis. 


These figures are taken from Technical Paper 105, is- 
sued the Bureau Mines entitled, 
Disease Among Miners the Joplin District, Missouri, 
and its Relation Rock Dust the 


They are startling, true, but they show the ter- 
rible toll exacted Rock Dust among miners who 
work unprotected. 


The Improved 


Pulmosan Respirator 


eliminates miner’s consumption straining the air 
the men breathe and keeping out the dust. 


This done combination screening materials, 
each supplementing the other. particle dust 
passes the “‘first line caught and held 
the others; dust can get through all the way and 
its deadly work the wearer’s lungs. 


Consider these features; points which show the im- 
provement over our old model—Pneumatic rest where 
respirator touches face, double holding supports, sliding 
adjusting buckle, larger area screening surface 
greater depth and larger breathing chamber. 


Send 
Your Order 
For Some 


Multi-Metal Separating Screen Co. 


East Street, New York City 
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Thoroughly Useful 


JUST PUBLISHED 


DONALD LIDDELL 


Metallurgists 


and Chemists’ 


Handbook 


book reference data that will save hours 


searching. 
Six hundred pages, convenient pocket 


size, 


with flexible leather binding, that will take the place 


shelves and cabinets miscellaneous books 
data. 


Price $4.00, postpaid. 
Compact, Authoritative, Useful. 


Section Headings 


Mathematics VI. Ore Dressing 
VII. Cyanidation 


II. Price and Production 
Statistics 


III. Physical Constants 


IV. Chemical Data 
General 
First Aid 


Sampling, Assaying 
and Analysis 


McGraw-Hill Book Co., Inc., 239 39th St., New York. 
You may send days’ approval the books checked: 


and Chemists’ Handbook, $4.00 net. 


Fuels and Refractor- 


IX. Mechanical Engineer- 
ing and Construction 


Metallurgy 


agree the books prepaid remit for them within days 


receipt. 


subscriber The Engineering and Mining Journal. 


6-24 


not subscriber the Engineering and Mining ournal member 
the Give business reference margin. Books sent approval 


retail customers the only. 


D 
- 
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Palas para 
Wyoming Shovel Works, Wyoming, Penn. 


Palas Mano 

Wyoming Shovel Works, Wyoming, Penn. 
Disefiadas para manejar cualquier 
material especificado. Trabajo eficiente acre- 
centa carga. niquel-cromo ace- 
rado mucha reforzadas 
por con presillas. Todos los estilos 
puntas. Pidase 


Palas 

Marion Steam Shovel Co., Station Marion, 
todos tamafios para descortezamientos 
minas. Para eléctrica, vapor 
gasolina. 


Papel para Construcciones 
Asbestos Protected Metal Co., Pittsburgh, Penn. 


Papel para Filtros 
Heil Chemical Co., Henry, St. Louis, Mo. 


Pararrayos 
Westinghouse Elec. Mfg. Co., Pittsburgh, Pa. 


Dixon Crucible Co., Joseph, Jersey City, 


Pirémetros Indicadores Registro 

Stupakoff Laboratories, The, Pittsburgh, Penn. 

Taylor Instrument Co., Rochester, 
base metal para temperaturas hasta 2,200 
grados metales raros para 
mayor temperatura. 

Thwing Inst. Co., 445 5th St., Phila., Pa. 


Planchas Cobre Acerado 


Co., Inc., Newark, Sucursal: New 


ork. 
Utensilios platino amartillado 
tamafios formas. 

Bishop Co. Platinum Works, J., Malvern, Penn. 


Prensas para Bridas Rebordes 
Wood Co., D., Philadelphia, Penn. 


Prensas Compresién Caliente 
Wood Co., D., Philadelphia, Penn. 


Prensas para Forjar, Vapor 
Wood Co., D., Philadelphia, Penn. 


Prensas 
Wood Co., D., Philadelphia, Penn. 


Preservativos para Madera 
Spirittine Chemical Wilmington, 


Preservativos para Metales 

Chemical Products Co., Connellsville, 
=enn. 

Trus-Con Laboratories, The, Detroit, Mich. 
“Roof-Shield.” Para uso techados metal 
para resistir las condiciones atmosféricas, asi 
como para evitar efecto deteriorante que pro- 
ducen tanto los gases sulfurosos como otros 
gases semejantes. 


Probadores Minerales 
Beach Co., 204 Boston Bldg., Denver, Colo. 


hacen cargo pesar probar minerales 
las fundiciones. 


Ledoux Co., Inc., John St., New York. 


Productos Plomiferos 
Basic Mineral Co., The, Box 276, S., Pitts- 
burgh, Penn. 


Productores Gas, Aparatos 
Co., The, Cleveland, 
Wood Co., D., Philadelphia, Penn. 


Productos Quimicos 

Eimer Amend, 205 Third Ave., New York. 
General Chemical Co., Broad St., New York. 
Grasselli Chemical Co., The, Cleveland, Ohio. 
Roessler Hasslacher Chemical Co., New York. 
Solvay Process Co., Syracuse, 


Protectores Polvo (Véase 


Puentes Colgantes 
Roebling’s Sons Co., John A., Trenton, 


Puentes para Manejar Minerales 
American Bridge Co., Church St., New York. 


Pulverizadoras Carbén 
Hardinge Conical Mill Co., 120 Broadway, 
Power Mining Mchy. Co., 115 Bway., New York. 


Pulverizadoras Minerales 

Braun Corporation, Los Angeles, Calif. 
para laboratorios, para todos usos 
exploraciones. 

Braun-Knecht-Heimann Co., San Francisco, Calif. 

Hardinge Conical Mill Co., 120 Broadway, 

Sturtevant Mill Co., Boston, Mass. 


Wood Co., D., Philadelphia, Penn. 


Purificadores Gas, Aparatos 
Wood Co., D., Philadelphia, Penn. 


Técnicos 
Heil Chemical Co., Henry, St. Louis, Mo. 


Ranas Cambios para Vias 
Cincinnati Frog Switch Co., Cincinnati, Ohio. 


Registros para Elevadores 

Johnson, R., Ishpeming, Mich. 
Registran sobre una 
que encuentra jaula elevador cada 
minuto del dia. 


Reglas Medir 
Lufkin Rule Co., Saginaw, 


Reguladores para Motores 
Westinghouse El. Mfg. Co., Pittsburgh, Pa. 
Para todos tipos capacidades motores. 


Remachadores 
Wood Co., D., Philadelphia, Penn. 


Remolcadores para 
Whittall, G., Orono, Calif. 


Liquidos 
Westinghouse El. Mfg. Co., Pittsburgh, Pa. 


Esta una lista activa 
firmas responsables 
que venden maquinaria 
accesorios para minas 
metal, 
uso 
ahorrara Ud. 


tiempo. 


Respiradores 
Goodrich Co., The F., Akron, Ohic. 
goma blanca, completos con correas para 
cabeza, esponja disco filtro tela. 
Multi-Metal Separating Screen Co., 
St., New York. 
Pequefios lijeros. Precio centavos. 


Revestimientos para Molinos Bolas 
Hardinge Conical Mill Co., 120 Broadway, 


Rieles Acero 
Sweet’s Steel Co., Williamsport, Penn. 


Rodillos Trituradores (Véase “Trituradoras’’) 


Ropa Encerada 

Goodrich The F., Akron, Ohio. 
Chaquetas, blusas, delantales, pantalones. 
Articulos goma para tarbajo raspante. 


Ruedas para Carros 
Watt Mining Car Wheel Co., Barnesville, Ohio. 


Ruedas Ejes para Carros 
Sanford-Day Co., Knoxville, Tenn. 


Ruedas 
Pelton Water Wheel Co., San Francisco. New York. 


Secadoras Minerales 

American Process Co., William St., New York. 
Especialmente disefiadas construidas para 
todos los materiales. 

Morse Bros. Mach. Supply Co., Denver, Colo. 

Ruggles-Coles Engineering Co., Church 
New York. McCormick Bldg., Chicago. 


Separadoras Magnéticas 

Buchanan Co., Inc., G., West St., 

Dings Elec.-Mag. Separator Co., Milwaukee, Wis. 
Separadoras magnéticas para todos usos. 

Concentrating Co., The, Congress St., 
Boston, Mass. 
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separadora magnética “Campbell” tres 
imanes magnéticos con diferentes intensidades 
Calcinando lijeramente mineral los hornos 
obtiene una separacién muy elevada poco 
desperdicio. 


Silbatos Pitos 


Taladros Acero 


Hardsocg Wonder Drill Co., Ottumwa, Iowa. 

Ingersoll-Rand Co., Broadway, New York. 
Marca “IR” todos formas. Can- 
tidades 

Milne Co., A., 745 Washington St., New York. 
Sucursales: Boston 
Marca “FJAB” Fabricada Suecia. 


Taladros Eléctricos 
Ingersoll-Rand Co., Broadway, New York. 


Taladros Exploradores para Sondeos 
Ingersoll-Rand Co., Broadway, New York. 
New York Eng. Co., Rector St., New York. 
“Empire” rotatorio, para profundizar re- 
vertir, extrae material mismo tiempo. 
Sullivan Machinery Co., Chicago, 


Taladros Martinete 

Chicago Pneumatic Tool Co., Chicago, 

Cleveland Rock Drill Co., Cleveland, 

cuatro tamafios, ahondadoras mano gi- 
ratorios, asi mismo desde peso. 
Con nuevas los retentores para dar 
gran eficiencia. Velocidad 
mientos, aperturas, barrenos canteras todo 
necesario para mineria. 

Cochise Machine Co., Los Angeles, 

Denver Rock Drill Mfg. Co., Denver, Colo. 
Movidos eléctricamente. motor conectado 
directamente cilindro unido entre si. In- 
cluye pequefio compresor aire movido 
electricamente tanque agua. com- 
presor solamente para limpiar agujero 
quiere corriente 3-fases ciclos. Engra- 
tinete 1,200 golpes por minuto puede ser 
parado instantaneamente sin interrumpir 
corrinete eléctrica. 

Hardsocg Wonder Drill Co., Ottumwa, Iowa. 
todos tamafios pesos hasta 145 Ib. 
para retenciones, ahondamientos sirven para 
todos los usos 

Ingersoll-Rand Co., Broadway, New York. 
Martillos taladros mano marca “Jack Ham- 
mers” giratorios por mismos, para todas las 
operaciones Desmontados para 
agujeros bajos, para aberturas luz, con 
servicio agua. para 
aperturas, minar hacer marcas 
nier,” para levantamien- 
tos, retenciones, etc., 
mers,” “BC” y “cc.” 

McKiernan-Terry Drill Co., 230 Broadway, 

Sullivan Machinery Co., Chicago, 

Whitcomb Co., Geo. D., Rochelle, 


Taladros 

Ingersoll-Rand Co., Broadway, New York. 
dades hasta 4,000 pies. 

Sullivan Machinery Co., Chicago, 
Quita cualquier tamafio cual- 
quiera profundidad. 


Taladros Oscilantes 


Keystone Driller Co., Beaver Falls, Penn, 
Union Construction Co., San Francisco, Calif. 


Taladros Pistén 
Chicago Pneumatic Tool Co., Chicago, 
Cochise Machine Co., Los Angeles, Calif. 
Hardsocg Wonder Drill Co., Ottumwa, Iowa. 
todos los tamafios pesos. 
Para uso con aire vapor. 
Ingersoll-Rand Co., Broadway, New York. 
“Butterfly,” “Sergeant,” Air.” 
todos 
Sullivan Machinery Co., Chicago, 
Wood Drill Works, Paterson, 
Nueve tamafios. 


Taladros Punta Diamante 


Standard Diamond Drill Co., 745 First National 
Bank Bldg., Chicago, 


Tanques Madera 

National Tank Pipe Co., Portland, Ore. 
Pacific Tank Pipe Co., San Francisco, Calif. 
Portland Wood Pipe Co., Portland, Ore. 
Redwood Manufacturers Co., San Francisco, Calif. 


Techados Prueba Fuego 
Asbestos Protected Metal Co., Pittsburgh, Penn, 


Tées para Tuberia 
Jefferson Union Co., Lexington, Mass. 
National Tube Co., Pittsburgh, Penn. 


Telas 
Ludlow-Saylor Wire Co., St. Louis, Mo. 
todas las mallas dimensiones. acero, 


Pisos Cemento 
Asbestos Protected Metal Co., Pittsburgh, Penn. 
American Sheet Tin Plate Co., Pittsburgh, Pa. 
Platino 
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Sturtevant 


Laboratory 
Crushers 
Rolls 
Grinders 
Screens 


All Have “Open Accssible 


Heavier, Better Built, More Accurate, 
Easier Cleaned Than any others 


Sturtevant Co. 


OLS 


MAXECON MILL 


all kinds ores 
ANIDING 
KENT MILL 


New York, Borough Brooklyn, Rapelyea Street 
LONDON, High Holborn. BERLIN—Charlottenburg Windschied Strasse 31, 


That MONARCH-ROCKWELL DOUBLE CHAMBER MELTING 
NACE reduces costs, prevents oxidation, assures rapid, continuous melting. 


Better look into it. 


The Monarch Engineering Mfg. Co. 


Specialists Mining, Mill and Plant Equipment. 


1206 American Bldg., Baltimore Md., U.S.A. (Works, Curtis Bay, Md.) 


We are specialists in Mill Equipment, Mfrs. of the Monarch-Rockwell Double 
Chamber, the fonarch Steele-Harvey Crucible Tilting, and the Monarch Crue 
cible Tilting Metal Curnace—all patented 


KELLY FILTERS 


(PATENTED) 


HIGH EFFICIENCY 
LOW COSTS 


THE KELLY FILTER PRESS CO., Salt Lake City, Utah 


Sweetland Self-Dumping Filter 


the filter that being installed the modern plant. 
Self-Dumping; interchangeable filter leaves; dead space 
filter chamber. When equipped with Sweetland’s patent 
Metallic Filter Cloth, becomes all-metal filter. 

Ask for Catalog No. 


Sweetland Filter Press Co., Inc., 


Send for Catalogue No. 


New York Chicago Denver 


STANDARD BALL 


Simple, Strong, Durable Mill Moderate Price 


Lining made of spiegelized iron, self locking, no bolts through shell. Scoop feed, 
trunnions, equipped with spiral feed and reverse spiral on discharge end. 


The capacity and horsepower can be varied from above, enden on the steel 
ball charge, and is based on 1} to 2-inch feed, and product 12-mesh and finer. 


The Morse Bros. Machinery Supply Company 
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Boston, Mass. 


Pittsburgh London 


Capacity Diameter Width Revolutions Balls to 
Tons per Mill, Mill, er Horsepower Cc overs 
Hour Feet leet Minute ‘ounds 
20 6 . 6 25 65 9,000 
13 6 4 25 45 6,000 
17 5 6 27 55 7,000 
15 5 5 27 45 6,500 
12 5 4 28 40 6,000 
10 4 5 29 38 5,000 
5 4 4 32 15 2,500 
3 4 3 32 12 2,300 


Denver, Colorado 


Separators 
© hing Piants compiete:in 
capacity. 


Branch: 1218 Chestnut, St. 


Philadelphia, Pa. 


The Lane Slow Speed Chilean Mill 


uses less power than stamp mill, costs less keep repair, 
suit almost any ore any process. Our Catalog No. tells all 
about the mill and its work. Send for it. will interest you. 


Lane Mill Machinery Company 
422-423 Wesley Roberts Building Los Angeles, California 


OLIVER CONTINUOUS FILTER 


An automatic filter, cf perfect me- juickly and efficiently drys out flota- 
chanical design, for handling cyanide tion concentrate. Delivers preduct 
slime, flotation concentrate, acid and with 8% moisture at a ccst of 2 to 

copper slime. cents a ton. Full details on request. 


Oliver Continuous Filter Co. 
800 Hooker Lent Bidg. San Francisco, California 
Royalties pay ANY work Oliver Filter 


SHRIVER CO. 


PRESSES 


826 Hamilton Street, 
HARRISON, NEW JERSEY 


— 


— 
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latén, cobre bronce; telas galvanizadas, telas 
para pantallas ventanas. Pidase 45. 
Multi-Metal Separating Screen Co., 
St., New York, 
Hasta 350 
Roebling’s Sons Co., John A., Trenton, 


Tela para Filtros 
Sweetland Filter Press Co., Brooklyn, 


Teléfonos para Minas 
Telephone Mfg. Co., Rochester, 


Equipos magnetos protegidos 
montados, solidamente cajas hierro fun- 
dido para exterior. 


Tensores para Conductores 
Conveying Weigher Co., The, New York City. 


Trabajos Lamina Hierro 
Hendrick Mfg. Co., Carbondale, Penn. 
Sanford Day Iron Co., Knoxville, Tenn. 


Tractores 
Yuba Construction Co., San Francisco, Calif. 


Transformadores Eléctricos 
Westinghouse Elec. Mfg. Co., Pittsburgh, Pa. 
todos tipos capacidades. 


Tranvias 
Roebling’s Sons Co., Trenton, 


Tranvias Areos por Cable Alambre 

Broderick Bascom Rope Co., St. Louis, Mo. 
Sistema agarraderas con los cubos 
adosados sobre cable sin fin; también los 
fabricamos doble cubo, sistema guias 
traseras. 
Agentes en: San Francisco, Chi- 
cago, New Orleans, Boston, Fla. 
Duluth, San Antonio, Ore. 
Denver, Houston, Tex. 


Leschen Sons, A., St. Louis. York, Chi- 
cago, Denver, Salt Lake, San 
Trituradoras 


Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Austin Mfg. Co., Chicago, 

Bacon, Earle C., Havemeyer Bldg., New 

Braun Corporation, The, Los Angeles, Calif. 
Trituradora quijada, marco acero para 
laboratorios. 

Braun-Knecht-Heimann Co., San Francisco, Calif. 

Buchanan Co., Inc., G., New York. 

Capacidad 100 toneladas por hora. 

Disco “Symons.” También giratorio. 

Iron Works Co., Denver, Colo. 
Trituradoras mandibula rodillos, muchos 

Denver Engineering Works Co., Denver, Colo. 

Denver Fire Clay Co., Denver, Colo. 

Tipo mandibula. 

Hendrie Bolthoff Co., Denver, Colo. 

Hendy Iron Works, Joshua, San Francisco, Calif. 

Jeffrey Mfg. Co., The,974 4th St., Columbus, 

Kent Mill Co., Rapelyea St., Brooklyn, 
Rodillos giratorios. Via interior 
los rodillos. 

Kenyon, Arthur D., Denver, Colo. 

Morse Bros. Mach. Supply Co., Denver, Colo. 

Power Mining Mchy. Bway., New York. 

Smith Eng. Wks., 3195 Locust St., Milwaukee, Wis. 
triturador primario. Tipo 
Giratorio. 

Sturtevant Mill Co., Boston, Mass. 

Tipos rodillo mandibula. 

Traylor Eng. Mfg. Co., Allentown, Penn. 

tamafios, para gruesos finos, giratorios. 
Tamafios 10x7 84x60 pulgadas. Tipo 
mandibula “Blake.” Tamafios corrientes es- 
peciales hasta 72x36”, las trituradoras 
rodillo. 

Universal Road Machinery Co., Kingston, 
Tritura hasta pulgada. 


Webb City Carterville Foundry Machine 
Works, Webb City, Mo. 
Tipo rodillo disefiado para pronta accesi- 
bilidad. 


Trituradoras, Partes para 

Standard Steel Works Co., Morris Bldg., Phila- 
delphia, Pa. Sucursales: New York, Pitts- 
burgh, Richmond, Chicago, St. Louis, St. Paul, 
San Francisco, Portland, Ciudad México. 


National Tube Co., Pittsburgh, Penn. 
acero sin costura. 


Forrada 

United Lined Tube Valve Co., 180 Franklin St., 
Boston, Mass. 
Tuberia forrada plomo para aguas corrosivas 
acidificadas. 


Tubos Acero 
National Tube Co., Pittsburgh, Penn. 


Tubos Acero Remachados 
American Spiral Pipe Works, Chicago, 


largo. 
Weigele Riveted Steel Works, Denver, Colo. 


Tubos Calderas 
National Tube Co., Pittsburgh, Penn. 


Tubos Espirales Remachados 
Abendroth Root Mfg. Co., Bway., New York. 


Tubos Hierro Forjado 
Byers Co., M., Pittsburgh, Penn. 


Tubos Hierro Fundido 

Wood Co., D., Philadelphia, Penn. 
gadas. 


Tubos Hierro para Guia Taladros 
Byers Co., M., Pittsburgh, Penn. 


Tubos Madera 

National Tank Pipe Co., Portland, Ore. 

Pacific Tank Pipe Co., San Francisco, Calif. 

Portland Wood Pipe Co., Portland, Ore. 

Redwood Mfrs. Co., San Francisco, Calif. 

Washington Pipe Foundry Co., Tacoma, Wash. 
continuas, cualquier tamafio que pueda 
usar tubos madera. Presiones hasta 400 pies. 

Wyckoff Son Co., A., Elmira, 


Tungsteno 
Foote Mineral Co., 107 19th St., Phila., Pa. 
Hardy, Charles, Church St., New York. 
Primos Chemical Co., Primos, Del. Co., 
por Cable: “Briquette, 
sales: Vanadium, Lakewood and Empire, Colo. 
Dragoon, Ariz. 
Agentes: Allen Davison Co., Pittsburgh, Pa. 


Turbinas Agua 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Pelton Water Wheel Co., San Francisco, Calif. 

Smith Co., Morgan, York, Penn. Sucursales: 
Chicago Boston. 


Turbinas Vapor 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Laval Steam Turbine Co., Trenton, 

Co., James, 306 Lagonda St., Springfield, 

Westinghouse Elec. Mfg. Co., Pittsburgh, Pa. 


Uniones para Tuberia 

Jefferson Union Co., Lexington, Mass. 
todos tamafios. Negras galvanizadas. 
Reducen simbro pestafia. 

National Tube Co., Pittsburgh, Penn. 


Valvulas 
Hardsocg Wonder Drill Co., Ottumwa, Iowa. 
Homestead Valve Mfg. Co., Homestead, Penn. 


Enciclopedia 

Compradores como 
guia para compra eficiente 
Equipos para Minas. 
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Jenkins Bros., White St., New York. 
sales: Boston, Philadelphia, Chica 
Tamafios para todas las presiones usos. 
Bronce, hierro, acero fundiio. También todas 
hierro para manejar cianuro. 
Escriba por Catélogo No. 20. 

Lunkenheimer Co., The, Cincinnati, Ohio. 

National Tube Co., Pittsburgh, Penn. 

Whitcomb Co., Geo. D., lu. 


Valvulas Admissién 
National Tube Co., Pittsburgh, Penn. 
Wood Co., D., Philadelphia, Penn. 


para Bombas 


Jenkins Bros., White St., New York. 
Quaker City Rubber Co., 629 Market St., Phila., Pa, 


Caucho para Bombas 

Goodrich Co., The F., Akron, Ohio. 
Planas, circulares esféricas. Estas 


Forradas para Tuberia 


United Lined Pipe Valve Co., 180 Franklin St., 
Boston, Mass. 


Forradas plomo para aguas acidificadas 
corrosivas. 


Valvulas Globo 
Lunkenheimer Co., The, Cincinnati, Ohio. 


Tube Co., Pittsburgh, Penn. 


Remoler 
National Tube Co., Pittsburgh, Penn. 


Valvulas Retencién 

Lunkenheimer Co., The, Cincinnati, Ohio. 
National Tube Co., Pittsburgh, Penn. 
Wood Co., D., Philadelphia, Penn. 


Primos Chemical Co., Primos, Del. Co., Penn. Di- 
por Cable: “Briquette, Phila.” Sucur- 
sales: Vanadium, Lakewood Empire, 
Dragoon, Ariz. 
Agentes: Allen Davison Co., Pittsburgh, Pa. 


Ventiladores 


Connersville Blower Co., Connersville, Ind. 
Giratorios tipo positivo, dos impulsores 
reguladores todas las velocidades, 

Hendrie Bolthoff Co., Denver, Colo. 

Morse Bros. Mach. Supply Co., Denver, Colo. 

Roots Co., M., Connersville, Ind. 
Tamafios para baja 42,105 p.cu. por 
minuto, alta hasta Ibs. 
Giratorios, segura. 


Ventiladores Cintrifugos 
Ingersoll-Rand Co., Broadway, New York. 
Turbo-sopladores para trabajos barrenos 


convertidores. Para todas las presiones vo- 


Vias Aereas Cables Transportadores 
Flory Mfg. Co., S., Bangor, Penn. 
Roebling’s Sons Co., John A., Trenton, 


Vigas Acero para Entibamientos 
American Bridge Co., Church St., New York. 


Zapatos Botas para Mineros 

Goodrich Co., The F., Akron, Ohio. 
Zapatos botas goma blanca para mineros 
(Linea Roja alrededor del borde). 


Zinc, 
Illinois Zine Co., Peru, 
Matthiessen Hegeler Zinc Co., Salle, 


Zinc, Polvo 

American Smelting Refining Co., 120 Broadway, 
New York. 

Atkins, Kroll Co., San Francisco, Calif. 

New Jersey Co., Wall St., New York. 

Vogelstein Co., L., Broadway, New York. 


| 
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Crushers 


Superior every detail. Powerful 
swing jaw for crushing the hardest ores. 
All parts subject wear are readily ad- 
justable. Renewable false wear plates are 
provided the bed and swing jaw. 


Remarkably compact and high capacity. 
Interesting catalog mailed request. 


Webb City and Carterville Foundry and 
Machine Works, Webb City, Missouri 


au 


FOR FINE CRUSHING 


ONE OPERATION the crusher illustrated reduced feld- 
spar granite from one man stone the following sizes: 


ff 


No. 
No. mesh.. .31.9% 
No. 
Through No. 18.8% 


will save one set rolls 
and some cases two sets 


Send for Circular. 


Universal Road Machinery Co. 
Kingston, 


pa 


MINING JOURNAL-Section 


BRAUN No. 
Iron Ore Grinder 


MACHINE for 
grinding iron ore samples. Carbon 
steel grinding plates diam- 

eter, with low phosphorus content, are 
mounted vertically. This construction 
permits grinding very hard material 
with minimum friction the grind- 
ing surfaces—reducing wear, and saving 
power cost. 


The substantial frame permits opera- 
tion high speed, essential factor 
the grinding iron ore. 

Has machine cut gears insure light 
running with minimum noise. The 
gears are enclosed obviate danger. 

The grinding chamber has close 
fitting cover witha hinged opening. The 
receiving bucket fits closely, making 
dust tight receptacle. 


meet laboratory require- 
ments, can thoroughly and quickly 
cleaned; has simple means for adjust- 
ing deliver pulp the fineness re- 
quired. 

Will take material and smaller and 
reduce any degree fineness 200 
mesh powder with one operation. 

will pulverize one 100 mesh 
one and one-half minutes. 


Ask for Catalog 50E. 


+ 


a 


Import Merchants SRAUN-KNECHT-HEIMANN-CO | 

DANISH FLINT PEBBLES, SILEX LINING, CYANIDE BRAUN CORPORATION 

IMPORTED FUSE, SHEELITE CONCENTRATES 70%. San Francisco, 

SUPERIOR QUALITY ZINC DUST. Manufacturers Laboratory Labor-Saving Machinery 

Stocks Carried alists Laboratory Equipment and Testing Apparatus 

Buyers Quicksilver and Platinum, also Ores Antimony, Bismuth, Dealers Laboratory Glassware and Chemicals 

Molybdenum, Tungsten, Vanadium, Zinc, etc. 


| 
a 
= 
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Acid, Sulphuric 
American Zine Chemical Co., Langeloth, Penn. 
American Zinc, Lead Smelting Co., Congress 
Si., Boston, Mass. 
Granby Mining Smelting Co., Suite 1710, Third 
National Bank Bldg., Louis, Mo, 165 


Hegeler Co., The, Danville, 

Illinois Zine Co., Peru, 

Matthiessen Hegeler Zinc Co., Salle, 
New Jersey Co., Wall St., New York. 


Acids 
Grasselli Chemical Co., The, Cleveland, Ohio. 


Agitators 

Dorr Denver, Colo. 
and London, England. 

Morse Bros. Mach. Supply Co., Denver, Colo. 

Oliver Continuous Filter Co., San Francisco, Cal. 
Automatic and continuous cyanide slime filter. 


Branches: New York 


Amalgamators 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Lane Mill Machinery Co., Los Angeles, 
Morse Bros. Mach. Supply Co., Denver, Colo. 


Asbestos 
Asbestos Protected Metal Co., Pittsburgh, Penn. 


Antimony 
Wah Chang Mining Smelting Co., Woolworth 
New York. 


Assayers 
Baker Co., Inc., Newark, 
Ledoux Co., Inc., John New York. 


Attorneys, Patent 
Norris, James L., Norris Bldg., Washington, 


Axles, Locomotive 
American Locomotive Co., Church St., 


Balances 

Ainsworth Sons, Wm., Denver, Colo. 

Denver Fire Clay Co., Denver, Colo., 
Analytical, assay, button balances, made 
Keller, Ainsworth, Troemner, Thompson, Otre- 
ling, Voland, Becker, Sartorius and Kern. 

Eimer Amend, 205-211 Third Ave., New York. 
Pittsburgh, Penn. 

Thompson Balance Co., Denver, Colo. 

Troemner, Henry, 911 Arch St., Phila., Penn. 


Belting, Conveyor 

Boston Belting Co., Boston, Mass. 

Goodrich The F., Akron, Ohio. 
All sizes, grades and and 
rubber. 

Quaker City Rubber Co., 629 Market St., Phila., Pa. 

Robins Conveying Belt Co., New York. 


Belting, Elevator 

Dick, Ltd., J., Passaic, 

Goodrich Co., The F., Akron, Ohio. 
All sizes, grades and weights rubber. 

Graton Knight Mfg. Co., Worcester, Mass. 
“Spartan,” water, steam, oil and heat resisting. 

Schieren Co., Charles A., New York City. 
“Duxbak.” leather. 


Belting, Transmission 
“Dick belt, the waterproof 
Goodrich Co., The F., Akron, Ohio. 
All sizes, grades and rubber. 
Graton Knight Mfg. Co., Worcester, Mass. 
“Spartan,” water, steam, oil and heat resisting. 
Schieren Co., Charles A., New York City. 
leather. 


Blowers 

Connersville Blower Co., The, Connersville, Ind. 
Rotary positive type. Two impellers, balanced 
all speeds. 

Hendrie Bolthoff Co., Denver, Colo. 

Morse Bros. Mach. Supply Co., Denver, Colo. 

Roots Co., M., Connersville, Ind. 
Low-pressure sizes 42,105 cu.ft. per min. 
Rotary positive pressure. 


Blowers, Centrifugal 

Ingerroll-Rand Co., Broadway, New York. 
Turbo-blowers for blast, smoke and converter 
work. All pressures and volumes. 


Boilers 

Abendroth Root Mfg. Co., Bway., New York. 
Hendrie Bolthoff Co., Denver, Colo. 
Morse Bros. Mach. Supply Co., Denver, Colo. 


Boilers, Locomotive 
American Locomotive Co., Church St., 


Boiler Tubes 
National Tube Co., Pittsburgh, Penn. 


Books, Technical 
McGraw-Hill Book Co., Inc., 239 West 39th 
New York. Branches: London and Berlin. 


Boots and Shoes 

Goodrich Co., The F., Akron, Ohio. 
White rubber mining boots and shoes. 
(Red line around top.) 


Brick, Fire 
Harbison-Walker Refractories Co., Pittsburgh, Pa. 


Bridges, Ore Handling 
American Bridge Co., Church St., New York. 


Bridges, Suspension 
Sons Co., John A., Trenton, 


Buckets, Elevator 
Hendrick Mfg. Co., Carbondale, 
Webster Mfg. Co., Ohio. 


Buckets, Ore 
Watt Mining Car Wheel Co., Barnesville, Ohio. 


this Cyclopedia 
when you order ma- 
chinery for 
your mine, mill 
smelter. 

contain 
everything that you 
use. 

you don’t see what 
you want here, write us. 


Orange Peel and Clam Shell 
Industrial Works, Bay City, Mich. 
Designed for quick attachment removal. 


Building Paper 
Asbestos Protected Metal Co., Pitsburgh, Penn. 


Cables, Insulated Telephone 
Telephone Mfg. Co., Roches- 
ter, 


Cableways 
Flory Mfg. Co., Bangor, Penn. 
Roebling’s Sons Co., John A., Trenton, 


Cages, Hoisting 
Hendrie Bolthoff Co., Denver, Colo. 
Ottumwa Iron Works, Ottumwa, Iowa. 


Carbons and Bortz 

Byron Hall, 116 Broad St., New York. 

Diamond Drill Carbon Co., World Park 
Row, New York. 

Levine, Abr., Nassau St., New York. 


Cars, Gable Bottom 
Easton Car Construction Co., Easton, Penn. 


Cars, Hopper 
Easton Car Construction Co., Easton, Penn. 


Ore 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Atlas Car Mfg. Co., Cleveland, Ohio. 

Clark Car Co., Pittsburgh, Penn. Western Office: 
Felt Bldg., Salt Lake City, Utah. 

Car Construction Co., Easton, Penn. 

Sanford-Day Iron Co., Knoxville, 

Watt Mining Car Wheel Co., Barnesville, Ohio. 
Capacity cu.ft. Any gage. 
Steel; end side dump. 


Cars, Quarry 
Easton Car Construction Co., Easton, Penn. 
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Cement, 

Smooth-On Mfg. Co., Jersey City, 
iron cements, metallize, and be- 
come part metal which applied. 


Cement Floors 
Asbestos Protected Metal Co., Pittsburgh, Penn. 


Cement-Placers, Jet 

Cement-Gun Co., Inc., Church New York, 
Cable: Cementgun. Branches Pitts- 
burgh, Chicago, San Francisco. 
Three Capacities variable according 
number nozzles, hose, sizes and air pressures. 
The portable apparatus for 
depositing cement coatings air 
pressure for covering old and new ‘structures, 
building new ones and grouting filling cracks. 
See advertisement. 


Chains, Transmission 
Morse Chain Co., Ithaca, 
For drives 5,000 hp. Reduction ratios 
reduce wear; quiet, positive. 
Webster Mfg. Co., Tiffin, Ohio. 


Chemical Apparatus 
Heil Chemical Co., Henry, St. Louis, Mo. 


Chemicals 

Eimer Amend, 205 Third Ave., New York. 
General Chemical Co., Broad St., New York. 
Grasselli Chemical Co., The, Cleveland, Ohio. 
Roessler Hasslacher Chemical Co., New York. 
Solvay Process Co., Syracuse, 

Circuit Breakers, Electric 
Westinghouse El. Mfg. Co., Pittsburgh, Pa. 


Classifiers 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Colorado Iron Works Co., Denver, Colo., 
spiral revolving inclined trough. 

Deister Machine Co., Ft. Wayne, Ind., 
No. London Wall Bldgs., London, 
Capacity 60-mesh, tons per hr. 
Cast-iron barrel containing staggered inverted, 
hollow-slotted cones, acting baffles. Incom- 
ing water takes fines top, coarse material 
sinking. 

Denver Engineering Works Co., Colo. 
“Richards” pulsator for table feed; 
for sand slime separation. 

Dorr Co., Denver, Colo. 

Hendrie Bolthoff Co., Denver, Colo. 


Cocks 
National Tube Co., Pittsburgh, Penn. 


Compressors, Air 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Bury Compresor Co., Erie, Penn. 

Chicago Pneumatic Tool Co., Chicago, 

Fuel oil, gas, steam power driven. 

Hendrie Bolthoff Co., Denver, Colo. 
Ingersoll-Rand Co., Broadway, New 

Branches: Boston, Birmingham, Butte, Cleve- 

land, Chicago, Denver, Duluth, Paso, Knox- 

ville, Los Angeles, Philadelphia, Pittsburgh, St. 

Louis, Seattle, Salt Lake City. 

“Imperial,” 
Laidlaw-Dunn-Gordon Plant, 115 Bway., 
Morse Bros. Mach. Supply Co., Denver, Colo. 
Nordberg Mfg. Co., Milwaukee, Wis. 

Norwalk Iron Works Co., South Norwalk, Conn. 

Size suit work. 

Sullivan Machinery Co., Chicago, 

Steam and power drive. 

Tandem compound Corliss, angle compound, 

belt motor drive, portable, underground mo- 

tor driven. 


Compressors, Garage 
Laidlaw-Dunn- Plant, 115 Broadway, 


Compressors, Gas 
Laidlaw-Dunn-Gordon Plant, 115 Bway., 


Concentrators, Table 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Butchart, A., 607 Mercantile Bldg., Denver, Colo. 
Concentrating tables and riffle system for heavy 
tonnages unclassified material. 

Deister Concentrator Co., The, Ft. Wayne, Ind. 
Branches: 1718-1720 California St., Denver; 
Fremont St., San Francisco. 

Prices application. 

Deister No. slimer for fines and 
either single- double-deck type; No. 
for sands either finishing, classi- 
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HOLLOW 


Rock Drill Steel 


SOLID 


Rock Drill Steel 


Hexagon, Octagon, Quarter- 
Octagon, Round and Cruciform. 


MILNE COMPANY 


(Established 1887) 


745 Washington St., New York Oliver St., Boston, 
Chicago Branch: 550 Washington Boulevard, Chicago, 
Sole and Direct Representatives for the United States and Canada. 


TRADE MARK 


FERRO ALLOYS, METALS and ORES 


Chrome Graphite 


Correspondence Invited. 


The Albany, Liverpool, England. 


Manufacturers, Metallurgists, Mine Owners, Merchants. 
WORKS: Garston Docks. 


CODES: Neal, Liebers and Western Union 


= 


NICHOLS COPPER CO. 


Broad St., New York 


COPPER REFINERS 


Consignments Ores, Mattes and 
Blister Copper Solicited 


SULPHATE 


a 


All Sorts Screens 


For sizing Ores, Coal, Clay, Cement, 
Crushed and Ground Minerals and 
other products. 


Punched Steel Plates and Sheets for 
Trommels, Stamp Mills, Grizzlies, Jigs, 


Chilean and Huntington Mills, Crush- 
ers and all fixed movable screens. 


Standard Sizes Holes varying 
diameters millimeters and fractions 
inch any thickness metal 
from No. U.S.S. Gauge Sheets 
one-inch Steel Plates. 


Cylindrical screen sections and seg- 
ments for revolving screens with 
Round, Oblong Square Holes, either 
lap joint butted and fastened with 
clips bolted riveted. 


want you know that 
King Screens’’ are 
dependable, uniform size, quality 
and perfection finish. 


They just what all good screens 
should and more than expected 
them, rather than less. 


Tell your requirements detail, 
and don’t put off! Anticipate your 
wants, for the Screens all have 
made order. 


The Harrington King 


New York Office 114 Liberty Street 


4 


Perforating Co. 
No. 620 North Union Avenue 


| 


fied unclassified, single-deck type only; 
Deister No. for coarse and fine classified sands 
either single- double-deck type. Over- 
strom table for fine and coarse feeds has large 
capacity for roughing finishing either 
single- double-deck type. Head motion 
and under construction for all tables designed 
reduce upkeep and operating costs. Table 
makes more than one-product concentrate 
desired. 

Deister Machine Co., 1933-2008 Wayne St., Ft. 
Wayne, Ind., No. London Wall Bldgs., 
London Wall, 

Prices application. 
Single- double-deck Deister “Simplex” sand 
concentrators, standard size single- double- 
deck Deister slime concentrators 
single- double-deck Deister sand 
concentrators, large size; Deister multiple-deck 
tilting slimers, 12-deck type Deister cone 
baffle classifier; Deister patented plateau and 
system for all types shaking tables. 
Double-deck tables save mill room, launders, 
conveyors and power. Deister simplex rougher 
has large capacity for roughing and the same 
time produces clean concentrate, all one 

Agents: William Reeder, 410 Consolidated 
Building, Johannesburg, South Africa; Takata 
Co., Yeiraku-cho, Nichome, Kojimachi-ku, 
Tokyo, Japan. 

Denver Engineering Works Co., Denver, Colo. 
“Isbell” takes unclassified feed. 

Hendrie Bolthoff Co., Denver, Colo. 
Card concentrators. 

James Ore Concentrator Co., Newark, 

Morse Bros. Mach. Supply Co., Denver, Colo. 


Condensers 


Alberger Pump Condenser Co., New York. 
Westinghouse El. Mfg. Co., Pittsburgh, Pa. 


Contractors, Diamond Drilling 
Sullivan Machinery Co., Chicago, 
Modern outfits and skilled operators ready. 


Converters, Electric Rotary 
Westinghouse El. Mfg. Co., Pittsburgh, Pa. 


Converters, Horizontal and Vertical 
Traylor Eng. Mfg. Co., Allentown, Penn. 


Conveyors, Belt 

Morse Bros. Mach. Supply Co., Denver, Colo. 

Power Mining Mchy. Co., 115 Bway., New York. 

Robins Conveying Belt Co., New York. 

Stephens-Adamson Mfg. Co., Aurora, IIl. 
“Unit Carrier” operates for long time grease 
originally packed bearings factory and 
requires minimum attention. steel 
construction combines strength and light weight 
with great and range adjustment. 
See advertisement inside front cover for 
branch office addresses. 

Webster Mfg. Co., Tiffin, Ohio. 


Conveyors and Elevators 
Jeffrey Mfg. Co., The, 974 4th St., Columbus. 


Coolers, Air 
Laidlaw-Dunn-Gordon Plant, 115 Broadway, 


Copper Steel Sheets 
American Sheet and Tin Plate Co., Pittsburgh, Pa. 


Couplings, Air Hose 

Cleveland Rock Drill Co., Cleveland, Ohio, 
Twelve sizes and types. 
All sizes interchangeable. Made resist rust 
and acid. threads. 

Hardsocg Wonder Drill Co., Ottumwa, Iowa. 


Cranes, Locomotive 
Industrial Works, Bay City, Mich. 
Five 160 tons cap. Steam, electric, gasoline. 


Cross-Trees, Wood 
National Tank Pipe Co., Portland, Oregon. 


Crossings, Railway 
Cincinnati Frog Switch Co., Cincinnati, 


Crucibles, Graphite 
Dixon Crucible Co., Joseph, Jersey City, 


Crusher Parts 

Standard Steel Works Co., Morris Bldg., Phila- 
delphia, Penn. New York, Pitts- 
burgh, Richmond, Chicago, St. Louis, St. Paul, 
San Francisco, Portland, Mexico City. 


Crushers 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Bacon, Earle C., Havemeyer Bldg., New York. 
Braun Corporation, The, Los Angeles, Calif. 
Laboratory steel frame jaw crushers. 
Braun-Knecht-Heimann Co., San Francisco, Cal. 
Buchanan Co., Inc., G., York. 
Sizes: 18-, 24-, 36- Capacity 
100 tons per hour. 
Symons disc. Also gyratory. 
Colorado Iron Works Co., Denver, Colo. 
Jaw crushers and rolls many sizes. 
Denver Engineering Works Co., Denver, Colo. 
Denver Fire Clay Co., Denver, Colo., 
Jaw type. 
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Hendrie Bolthoff Co., Denver, Colo. 
Hendy Iron Works, Joshua, San Francisco, Calif 
Jeffrey Mfg. Co., The, 974 4th St., Columbus. 
Kent Mill Co., Rapelyea St., Brooklyn, 
Revolving concave ring. Rolls track inside. 

Kenyon, Arthur D., Denver, Colo. 

Morse Bros. Mach. Supply Co., Denver, Colo. 

Smith Eng. Wks., 3195 Locust St., Milwaukee, Wis. 
primary breakers. shaft type 
with short frame and parallel stroke. Gyratory. 

Sturtevant Mill Co., Boston, Mass. 

Roll and jaw types. 

Traylor Engineering Mfg. Co., Allentown, Penn. 
Twenty-two sizes, fine and coarse gyratory. 
Sizes 10x7 84x60 in., Blake type jaw. Stand- 
ard and special sizes 72x36-in. roll crushers. 

Crush in. 

Webb City Carterville Foundry Machine 
Works, Webb City, Mo. 

Roll type, designed for ready accessibility. 


Cups, Grease (See “Grease 


Cyanide 


Roessler Hasslacher Chemical Co., New York. 
Diamonds, Black (See “Carbons and 


Dredges 

Flory Mfg. Co., S., Bangor, Penn. 

Marion Steam Shovel Co., Station Marion, 
All sizes and for placer 

Morris Mach. Wks., Baldwinsville, Branch: 
39-41 Cortlandt New York, 

New York Eng. Co., Rector St., New York. 

Union Construction Co., San Francisco, Calif. 

Yuba Construction Co., San Francisco, Calif, 


Drilling, Core 
Pennsylvania Drilling Co., Pittsburgh, Penn. 
Sullivan Machinery Co., Chicago, 


Drills, Churn 
Keystone Driller Co., Beaver Falls, Penn. 
Union Construction Co., San Francisco, Calif. 


Drills, Core 


Dobbins Core Drill Co., The, 149 Broadway, 
New York. 


Ingersoll- Rand Co., Broadway, New York. 

Sullivan Machinery Co., Chicago, 
Cores removed any size any 


Drills, Diamond 
Standard Diamond Drill Co., 745 Nat. Bank 
Bldg., Chicago, 


Drills, Electric 
Ingersoll-Rand Co., Broadway, New York. 


Drills, Hammer 

Chicago Pneumatic Tool Co., Chicago, 

Cleveland Rock Drill Co., Cleveland, Ohio. 

Four sizes hand- and self-rotating sinkers, 
weight. 
New valve stopers designed give high effi- 
ciency, speed and low repairs. Drills for stop- 
ing, sinking, drifting, block-holing and every 
mining requirement. 

Cochise Machine Co., Los Angeles, 

Denver Rock Drill Mfg. Co., Denver, Colo. 
Electric driven. self-contained, direct-con- 
nected motor and cylinder unit. Includes 
electric-driven air compressor and water tank. 
Compressor merely supplies air for cleaning 
hole and maintain pressure water tank. 
Require 3-phase, 60-cycle current. 

reduction gear transmits power drill. Screw 
and shell feed. Hammer strikes 1,200 blows 
per minute and may 
without shutting off electric current. 

Hardsocg Wonder Drill Co., Ottumwa, Iowa. 

All sizes and weights 145 Ib. 
Have combination piston, valve and hammer. 
For stoping, sinking and all mining purposes. 

Ingersoll-Rand Co., Broadway, New York. 
hammer drill, for 
every mining operation. Unmounted for down 
holes, mounted for light drifting, also with 
Leyner water device. wa- 
ter drills for drifting, mining, tunneling. 
type. and “CC” 
for raising, stoping, etc. 

McKiernan-Terry Drill Co., 230 Bway., New York. 

Whitcomb Co., Geo. Rochelle, 


Drills, Piston 

Chicago Pneumatic Tool Co., Chicago, 

Cochise Machine Co., Los Angeles, Calif. 

Hardsocg Wonder Drill Co., Ottumwa, Iowa. 
All sizes and weights. 

For use with air steam. 

Ingersoll-Rand Co., Broadway, New York. 
“Sergeant,” Air.” All 
sizes. 

Sullivan Machinery Co., Chicago, 

Wood Drill Works, Paterson, 

Nine sizes. 


Drills, Prospecting 

Ingersoll-Rand Co., Broadway, New York. 

New York Eng. Co., Rector St., New York. 
Rotation, sinking casing, recovery mate- 
rial accomplished same time with 

Sullivan Machinery Co., Chicago, 
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Oryers, Ore 

American Process Co., William St., New 
Especially and built for all 

Morse Bros. Mach. Supply Co., Denver, Colo. 

Ruggles-Coles Engineering Co., Church St., 
New York. Branch: McCormick Bldg., Chicago. 


Dust Protectors (See Respirators) 


Elbows, Pipe 
National Tube Co., Pittsburgh, Penn. 


Elevators, Bucket 

Stephens-Adamson Mfg. Co., Aurora, 
See advertisement inside front cover for 
branch office addresses. 

Webster Mfg. Co., Tiffin, Ohio. 


Employees 

Business Men’s Clearing House, Denver, Colo. 
Supts., assayers, mill men sent all parts world. 

Engines, Gas and Gasoline 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Chicago Pneumatic Tool Co., Chicago, 

Morse Bros. Mach. Supply Co., Denver, Colo. 


Engines, Oil 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Chicago Pneumatic Tool Co., Chicago, 
Hendrie Bolthoff Co., Denver, Colo. 
Ingersoll-Rand Co., Broadway, New York. 
Morse Bros. Mach. Supply Co., Denver, Colo. 
National Transit Pump Mach. Oil City, Pa. 
Nordberg Mfg. Co., Milwaukee, Wis. 


Engines, Steam 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Morse Bros. Supp Co., Colo. 

Morris Mach. Wks., Baldwinsville, Branch 
39-41 Cortland St., New York, 


Exhausters 
Connersville Blower Co., The, Connersville, Ind. 
Morse Bros. Mach. Supply Co., Denver, Colo. 


Feeders, Ore 
Stephens-Adamson Mfg. Co., Aurora, 
steel apron feeder; also rotary, recipro- 
cating, grizzly, etc. 
See inside cover for branch office addresses. 
Webster Mfg. Co., Tiffin, Ohio. 


Filter Cloth, Metallic 
Sweetland Filter Press Co., Brooklyn, 


Filter Paper 
Heil Chemical Co., Henry, St. Louis, Mo. 


Filters 

Colorado Iron Works Co., Denver, Colo. 
continuous revolving drum. 
cyanide slimes, flotation concentrates, etc. 

Kelly Filter Press Co., Salt Lake City, Utah. 

Oliver Continuous Filter Co., San Francisco, Cal. 
Sizes 200 tons per day. 


For 


Automatic. For cyanide slimes, clay, salt, bi- 
soda, and for dewatering flotation 
concentrate. 


Sweetland Filter Press Co., Brookiyn, 
Pressure leaf type. Convenient operate. 


Fire Forcing Presses 
Wood Co., D., Philadelphia, Penn. 


Fireproof Roofing 
Asbestos Protected Metal Co., Pittsburgh, Penn... 


Flange Presses 
Wood Co., D., Philadelphia, Penn. 


Flanges, Pipe 
National Tube Co., Pittsburgh, Penn. 


Flotation Cell Bottoms, Cloth 
Tilter Fabrics Co., Salt Lake City, Utah. 


Fiotation Oils 

General Naval Stores Co., 175 Front St., 

Georgia Pine Turpentine Co., 160 Perry St., New 
York City. 

Pensacola Tar Turpentine So., Gulf Point, Fla. 

Spirittine Chemical Wilmington, 


Flotation, Oil 

Colorado Iron Works Co., Denver, Colo. 
Portland filter for dewatering concentrates. 

Minerals Separation American Syndicate (1913), 
Agents: Beer, Sondheimer Co., 
Broadway, New York. Chief Engineer, 
Merchants’ Exchange Bldg., San 
cisco. 
Separates sulphide minerals from gangue. 

Oliver Continuous Filter Co., San Francisco, Cal. 
Dewaterer and dryer flotation concentrate. 


Forges 

Denver Fire Clay Co., Denver, Colo., 
for drill steel. Send for catalog. 

Ingersoll-Rand Co., Broadway, New York. 

Monarch Eng. Mfg. Co., Baltimore, Md. 

Proske, H., Denver, Colo. 


Framers, Timber 
Denver Engineering Works Co., Denver, Colo. 
Hendrie Bolthoff Co., Denver, Colo. 


‘ 
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can figure how much its cost was. 
VERY VULCAN Hoist was designed fit some first cost standard real 
The stock designs—there considerable number— ack number. 
meet average mining conditions perfectly. They are the 
outgrowth years investigating and Wyoming-Mayari Red Edge Shovels cost 
reatment—conditions which stock hoist could not meet 
most economically—it Vulcan practice design special that question cheerfully. 
policy has been amply demonstrated the their price very low—be- 
success the hundreds Vulcan installations. cause while one Wyoming- 

dicate the type hoist best suited for it. Mayari Shovel wearing out, 
three ordinary shovels have 
Vulcan Iron Works work, bloomed and 

1733 Main Street, Wilkes-Barre, Pa. 
Vulcan Hoists that counts—it’s the 
shoveling economy—the fact 
that your men are using three 
Get the booklet. for using Wyoming-Mayari 
make these shovels worth 
much more than you pay for 
Our Catalog will give you 
Herringbone Construction and the Wuest Patent ove 
The Falk Company, Milwaukee, Wisconsin 
= 
Magnesia and Fire Clay Brick. 

IMPORTERS 

Chrome Ore and Spaeter Dead-Burned Magnesite. 


| 
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Frogs and Switches 
Cincinnati Frog Switch Co., Cincinnati, Ohio. 


Furnaces, Assay 

Braun Corporation, The, Los Angeles, Calif. 

Braun-Knecht-Heimann Co., San Francisco, Calif. 

Denver Fire Clay Co., Denver, Colo., 
“Case” patent. One-, two- three-muffle 
sign unit system, low-pressure air. 


Furnaces, Bullion Melting 
Braun Corporation, The, Los Angeles, Calif. 
Braun-Knecht-Heimann Co., San Francisco, Cal. 
Denver Fire Clay Co., Denver, Colo., 
high temperatures quickly attained. 
Send for catalog. 
Monarch Engineering Mfg. Co., Baltimore, Md. 


Furnaces, Mechanical Roasting 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Dwight Lloyd Sintering Co., Inc., Clty. 

General Chemical Co., Herreshoff Furnace Dept. 
Broad St., New York, 
Cylindrical steel shell contains vertically super- 
imposed hearths. rabble arms operated from 


discharging from rim lowest. Heated air for 
combustion travels upward. 

Morse Bros. Mach. Supply Co., Denver, Colo. 

Wedge Mechanical Furnace Co., 115 Chestnut St., 
Philadelphia. 
Varying stock sizes, number hearths and 
hearth areas. 
Hearths placed one above the other vertically, 
all enclosed suitable shell. Vertical shaft 
revolves center, raking ore hearths, 


hearths, well hearths themselves. 
ternal fireboxes communicate with the heating 
chambers through flues. Central shaft designed 

Zinc Concentreting Co., The, 
Boston, Mass. 
Etherington-Singer roaster used connection 
with Campbell magnetic separating process. 
Non-oxidizing. Oil fuel. Roasts compara- 
tively short time. 


Congress St., 


Furnaces, Smelting 

Colorado Iron Works Co., Denver, Colo. 

Morse Bros. Mach. Supply Co., Denver, Colo. 
Traylor Eng. Mfg. Co., Allentown, Penn. 


Fuses, Electric 
Westinghouse El. Mfg. Co., Pittsburgh, Pa. 


Gas Burner Appliances 
Tirrill Gas Machine Lighting Co., New York City. 


Gas Making Machines 
Tirrill Gas Machine Lighting Co., New York City. 


Gas Producers 
Wellman-Seaver-Morgan Co., Cleveland, Ohio. 
Wood Co., D., Philadelphia, Penn. 


Gas Purifiers 
Wood Co., D., Philadelphia, Penn. 


Gears 

Philadelphia Gear Works, 1120 Vine St., Phila- 
delphia. Cable Address: 
All sizes. 
All gear cutting and wheels. 


Gears, Bevel 

Philadelphia Gear Works, 1120 Vine St., Phila- 
delphia. Cable Address: ‘‘Philagear.” 

Webster Mfg. Co., Tiffin, Ohio. 


Gears, Double Helical 

Caldwell Sons Co., W., 17th St. and Web- 
ster Ave., 

Falk Co., The, Milwaukee, Wis. 
Any face diameter ft. 
Staggered herringbone teeth with continuous 

anks. 


Gears, Rawhide 
Philadelphia Gear Works, 1120 Vine St., Phila- 
delphia. Cable Address: “Philagear.” 


Generators, Electric 
Westinghouse El. Mfg. Co., Pittsburgh, Pa. 


Graphite 
Dixon Crucible Co., Joseph, Jersey City, 


Grease 
Dixon Crucible Co., Joseph, Jersey City, 


Grease Cups 
Lunkenheimer Co., The, Cincinnati, 0., 


Grinders, Ore 

Braun Corporation, The, Los Angeles, Calif. 

Braun-Knecht-Heimann Co., Cal. 
Laboratory machines for ore, and coal. 

Sturtevant Mill Co., Boston, Mass. 


Grinders, Sample 
Denver Engineering Works Co., Denver, Colo. 
Sturtevant Mill Co., Boston, Mass. 
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Head Frames, Mine 


American Bridge Co., Church St., New York. 


Hoists, Electric 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Denver Engineering Works Co., Denver, Colo. 

English Iron Works, Kansas City, Mo. 

Flory Mfg. Co., S., Bangor, Penn. 

Hendrie Bolthoff Co., Denver, Colo. 

Lidgerwood Mfg. Co., Liberty St., New York. 
Branches: Philadelphia, Pittsburgh, Chicago, 
Seattle. 
All sizes. 

Nordberg Mfg. Co., Milwaukee, Wis. 

Ottumwa Iron Works, Ottumwa, Iowa. 

Iron Works, Wilkes-Barre, Penn. 


Wellman-Seaver-Morgan Co., The, Cleveland, 


Branches: New York and Denver, Colo. 
Any size capacity. Designed for any job. 
First second motion. 


Hoists, Portable 

Chicago Pneumatic Tool Co., Chicago, 

Hendrie Bolthoff Co., Denver, Colo. 

Ingersoll-Rand Co., Broadway, New York. 
“Little drill column, bar tim- 
ber mounting. 


Hoist Recorder 

Johnson, R., Ishpeming, Mich. 
Records automatically and graphically chart 
engine room, position cage skip any 
minute day. 


HIS live 

list reputa- 

ble concerns 

that sell machinery 

and supplies for metal 

mines, mills and 

smelters. Its use will 
save your time. 


Hoists, Steam 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

English Iron Works, Kansas City, Mo. 

Lidgerwood Mfg. Co., Liberty St., New York. 
Sizes 1,000 hp. 

Nordberg Mfg. Co., Milwaukee, Wis. 

Ottumwa Iron Works, Ottumwa, Iowa. 

Sullivan Machinery Co., Chicago, 
First motion Corliss and geared slide valve with 
cut-off, 

Iron Works, Wilkes-Barre, Penn. 

Wellman-Seaver-Morgan Co., The, Cleveland, 


Hose, Air 
Cleveland Rock Drill Co., Cleveland, Ohio. 
All sizes. 
Plain and wire wound stock. 
Goodrich Co., The F., Akron, 
Sizes up. 
Constructed with canvas outside for pro- 
tection against cuts. Three grades. 
Hardsocg Wonder Drill Co., Ottumwa, 
1”, plain and armored. Fitted with 
nipples and patent coupler. 
Quaker City Rubber Co., 629 Market St., Phila., Pa. 


Houses, Steel Shaft 
American Bridge Co., Church St., New York. 


Hydraulic Accumulators 
Wood Co., D., Philadelphia, Penn. 


Hydraulic Giants 
Pelton Water Wheel Co., San Francisco. New York. 


Instruments, Surveying 

Ainsworth Sons, Wm., Denver, Colo. 

Berger Sons, L., Boston, Mass. 

Buff Buff Mfg. Co., Boston, Mass. 
Transits, levels, current meters. 


Conveyor 
Conveying Weigher Co., The, New York City. 
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Insulating Materials, Electric 
Westinghouse El. Mfg. Co., Pittsburgh, 


and Steel 
Asbestos Protected Metal Co., Pittsburgh, Penn. 


shapes. 


Jackets, Water 
Traylor Eng. Mfg. Co., Allentown, Penn. 


Jigs 

American Ore Separating Co., 121 
Bldg., Denver, Colo. 
Two sizes, and in. Capacities tons 
per hr. 
Operates with air instead water. Air, through 
rotary valve delivers rapid succession air 
impulses stratifying concen- 
trates screen. Feed and discharge automatic. 

Denver Engineering Works Co., Denver, Colo. 
Richards pulsator jigs and 


Laboratory Machinery 

Braun Corporation, The, Los Angeles, 
Braun-Knecht-Heimann Co., San Francisco, Cal. 
Denver Fire Clay Co., Denver, Colo. 

Eimer Amend, 205 Third Ave., New York. 
Sturtevant Mill Co., Boston, Mass. 


Laboratory Supplies 
Heil Chemical Co., Henry, St. Louis, Mo. 


Lamps, Acetylene 
Milburn Co., The Alexander, Baltimore, Md. 
Simmons Co., John, 35th St., Brooklyn, 
From 12-hr. capacity. 
Baldwin and Zar. Cap and hand styles. 
Wolf Safety Lamp Co., Washington St., 


Lamps, Electric 
Westinghouse El. Mfg. Co., Pittsburgh, Pa. 


Lightning Arresters 
Westinghouse El. Mfg. Co., Pittsburgh, Pa. 


Line Material, Overhead 
Westinghouse El. Mfg. Co., Pittsburgh, Pa. 


Locomotives, Compressed Air 
Porter Co., K., 410 Wood Pittsburgh, Pa. 


Locomotives, Electric 


Jeffrey Mfg. Co., The, 974 4th St., Columbus, 
Westinghouse El. Mfg. Co., Pittsburgh, Pa. 


Locomotives, Electric, Storage Battery 

Atlas Car Mfg. Co., Cleveland, Ohio. 

Jeffrey Mfg. Co., The, 974 4th St., Columbus, 
-Westinghouse El. Mfg. Co., Pittsburgh, Pa. 


Locomotives, Gasoline 
Vulcan Iron Works, Wilkes-Barre, Penn. 
Whitcomb Co., D., Rochelle, 


Locomotives, Industrial 

American Locomotive Co., Church St., 
Locomotives, Mine 

American Locomotive Co., Church St., 


Locomotive Parts 
American Locomotive Co., Church 


Locomotives, Steam 

American Locomotive Co., Church 

Porter Co., K., 410 Wood St., Pittsburgh, Pa. 
Branch: Church St., New York. 

Vulcan Iron Works, Wilkes-Barre, Penn. 


Lubricants 
Dixon Crucible Co., Joseph, Jersey City, 


Lubricators 
Whitcomb Co., Geo. D., Rochelle, 


Metals, Noncorrosive 

International Nickel Co., The, Exchange Place, 
New York. 
“Monel” metal. Tough acid-resisting alloy. 
Rods, flats, castings, sheets, strips and wire. 


Metals, Perforated 
Erdle Perforating Co., Rochester, 
Harrington King Perforating Co., The, 620 
Union Ill Branch: 114 Lib- 
erty St., New York. 
All sizes and shapes perforations; all kinds 
and thicknesses metals. 
Screens for trommels, stamp mills, jigs, etc. 
Hendrick Mfg. Co., Carbondale, Penn. 


Meters, Electric Current 
Westinghouse El. Mfg. Co., Pittsburgh, Pa. 


Mills, Ball, Tube Pebble 
Colorado Iron Works Co., Denver, Colo. 
Denver Engineering Works Co., Denver, Colo. 
Hendrie Bolthoff Co., Denver, Colo. 
Traylor Eng. Mfg. Co., Allentown, Penn. 

All sizes and capacities. 
Williamson, Old Colony Bldg., Chicago, 


Mills, Chilean 
Lane Mill Machinery Co., Los Angeles, Calif. 
Cable: 


central vertical shaft, roasting ore travels from 
center top hearth, down through lower ones, 
through furnace from top bottom. correct 
inequalities the supply heat, combustion 
i 
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idgerwood Mine Hoists 


STEAM ELECTRIC 
BUILT BUILT ANY 
1,000 HP. SIZE 


Safety your men and the daily operation your mine depends upon your 
hoist. cheaply built hoist very expensive. Our hoists embody every 
element required for safety, durability and capacity. 


More than 38,000 Steam and Send for catalogs de- 

Electric Hoists built and used scribing our products 
LIDGERWOOD MFG. CO., Liberty St, NEW YORK 
Philadelphia Pittsburgh Chicago Seattle London, Eng. 


How long was the skip 


When the cash all counted, the men’s time checked, what about your machine 
record? How many hours were lost because the skip was tied one level 
while the men another level were loafing around waiting for come along? 


one the slow and sleepy kind? 


You can tell all these things glance the 12-hour record chart the 


Johnson Hoist Recorder 


you are interested write for full description. 
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Sizes: 5-, and 10-ft. Cap.: 10, and 
tons per hr. 
“Slow-speed” Chilean mills. 20- and 40-ton 
mills can sectionalized for transportation 
pack animals. 

Wellman-Seaver-Morgan Co., The, Cleveland, 
Three sizes from 160 tons per 


Mills, Stamp 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Denver Engineering Works Co., Denver, Colo. 
Hendrie Bolthoff Co., Denver, Colo. 
Hendy Iron Works, Joshua, San Francisco, Calif, 
Traylor Eng. Mfg. Co., Allentown, Penn, 


Minerals and Ores, Rare 
Foote Mineral Co., 107 19th St., Phila., Pa. 
Specialists unusual ores. 


Mixers, Concrete 

Smith Co., The L., 1143 32nd St., Milwaukee. 
Hand batch mixer for mines, $120. Power 
mixers, all sizes, any equipment. 


Molybdenum 

Primos Chemical Co., Primos, Del. Co., Pa. 
ble: “Briquette, Phila.” Branches: Vanadium, 
Lakewood and Empire, Colo. Dragoon, Ariz. 
Agents: Allen Davison Co., Pittsburgh, Pa. 


Motor Control 
Westinghouse El. Mfg. Co., Pittsburgh, Pa. 
For all types and capacities motors. 


Motor Trucks 
Whittall, G., Orono, Calif. 


Motor Generator-Sets 
Westinghouse El. Mfg. Co., Pittsburgh, Pa. 


Motors 
Westinghouse El. Mfg. Co., Pittsburgh, Pa. 


Netting, Wire 

Ludlow-Saylor Wire Co., St, Louis, Mo. 
“Hex” poultry netting. Stack netting for 
locomotives. 
Catalog No. 45. 


Nickel 
International Nickel Co., The, Exchange Place, 
New York. 


Oiled Clothing 

Goodrich Co., The F., Akron, Ohio. 
So’westers, jackets, apron pants. Rubber goods 
for abrasive wear. 


Oils, Flotation (See Oils’’) 


Ore Analyses 
Benj. F., 419 Judge Salt Lake City, 
tah. 


Ore, Buyers and Sellers 
American Metal Co., New York City. 
Agents: Henry Merton Co., Ltd., 
Frankfort-on-the-Main Com- 
pania des Minerales Metales, Mexico City and 
Monterey Ore Trading Co., Ltd., Santiago, Chile. 

American Smelting Refining Co., 120 Broad- 

way, New York. 
Agents: Paul Koning, Berlin, Germany; Klein- 
wort, Sons Co., London, England; 
Price and Geo. Ewart, City Mexico; 
Aller, Antofasgasta, Chile. 

American Zinc, Lead Smelting Co., Con- 
gress St., Boston, Mass. 

American Zinc Chemical Co., Langeloth, Penn. 

Balbach Smelting Refining Co., Newark, 

Bartlesville Zinc Co., Broadway, New York. 

Beer, Sondheimer Co., Broadway, New 
York. Branch: 1101 Newhouse Bldg., Salt Lake 
City, Utah. 

See advertisement. 

Blackwell, Sons Co., Ltd., Geo. G., The Albany, 
Liverpool, 

Consolidated Mining Smelting Co. Canada, 
Ltd., The, Trail, British Columbia. 

Ducktown Sulphur, Copper Iron Co., Ltd., Isa- 
bella, Tenn. 

Edgar Zinc Co., Boatmen’s Bank Bldg., St. Louts, 
Mo. Western Ore Purchasing Agent: David 
Taylor, Boston Bldg., Salt Lake City, Utah. 

Foote Mineral Co., 107 19th St., Philadelphia, 


Penn. 

Granby Mining Smelting Co., Suite 1710, Third 
National Bank Bldg., St. Louis, Mo. 
Broadway, New York, 

Grasselli Chemical Co., The, Cleveland, Ohio. 

Hardy, Charles, Church St., New 

Hegeler Zinc Co., The, Danville, 

Illinois Co., Peru, 

International Smelting Co., Broadway, New 
York. Ore Purchasing Department, 621 Kearns 
Bldg., Salt Lake City, Utah. Smelting Works, 
International, Utah, and Miami, Ariz. Refiner- 
International Lead Refining Co., Chicago, Ind. 
Irvington Smelting Refining Works, Irvington, 
Branch Office: New York. 

Matthiessen Hegeler Zinc Co., Salle, 

Nichols Copper Co., Broad St., New York. 

advertisement. 
Pass Son, Ltd., Capper, Bristol, England. 


Pennsylvania Smelting Co., Pittsburgh, Penn. 

Phelps, Dodge Co., New York City. 

Philipp Bros., New York. 

Primos Chemical Co., Primos, Del. Co., Pa. Ca- 
ble: “Briquette, Branches: Vanadium, 
Lakewood and Empire, Colo.; Dragoon, Ariz. 
Agents: Allen Davison Co., Pittsburgh. 

St. Joseph Lead Co., Broadway, New York. 

United Metals Selling Co., Broadway, New 
York. European Agents: Henry Co., 
Ltd., Leadenhall St., London, C.; United 
Metals Selling Co., H., Unter den Lin- 
den 56, Berlin, Germany, 

See advertisement. 

United States Smelting, Refining Mining Co., 
Congress St., Boston, Works: Mid- 
vale, Utah; Needles, Calif.; Gold Road, Ariz. 
Kennett, Calif.; Chrome, J.; Grasselli, Ind. 
Pachuca and Real del Monte, Mexico. 

See advertisement. 

Vogelstein Co., L., Broadway, New York. 
European Agents: Aron Hirsch Sohn, Hal- 
berstadt, Germany. 

Wallower Refining Reduction Works, Webb 
City, Mo. 


Ores, Samplers 

Beach Co., 204 Boston Denver, Colo. 
Supervise weighing and sampling smelters. 

Ledoux Co., Inc., John St., New 


Packing 
Goodrich Co., The F., Akron, Ohio. 

Sheet, tubular, spiral, square. Rubber and duck 
Jenkins Bros., White St., New York. 


Packing, Sheet 
Quaker City Rubber Co., 629 Market St., Phila., Pa. 


Paint, Preservative 
Dixon Crucible Co., Joseph, Jersey City, 


Packing, Rod 
Quaker City Rubber Co., 629 Market St., Phila., Pa. 


Pebbles, Grinding 
Atkins, Kroll Co., San Francisco. 


Pipe, Cast 
Wood Co., D., Philadelphia, Penn. 
All kinds and sizes in. 


Pipe, Lined 

United Lined Tube Valve Co., 180 Franklin St., 
Lead-lined pipe for acidiferous and corrosive 
waters. 


Pipe, Riveted Steel 
American Spiral Pipe Works, Chicago, 
in. diameter and ft. long. 
Weigele Riveted Steel Pipe Works, Denver, Colo. 


Pipe, Spiral Riveted 
Abendroth Root Mfg. Co., Bway., New York. 


Pipe, Steel 
National Tube Co., Pittsburgh, Penn, 


Pipe, Wood 

National Tank Pipe Co., Portland, Oregon. 

Pacific Tank Pipe Co., San Francisco, Calif. 

Redwood Mfrs. Co., San Francisco, Calif. 

Washington Pipe Foundry Co., Tacoma, Wash. 
Machine banded 24”. Continuous stave 
any size for which wood pipe used. Pres- 
sures 400’ head. 

Wyckoff Son Co., A., Elmira, 


Platinum 


Co., Inc., Newark, Branch: New 
ork. 

Hammered ware all sizes and shapes. 
Bishop Co. Platinum Works, J., Malvern, Penn. 


Preservative, Metal 


Highland Chemical Products Co., Connellsville, 
Penn. 


Presses, Filter 

Kelly Filter Press Co., Salt Lake City, Utah. 
Shriver Co., T., 826 Hamilton St., Harrison, 
Sweetland Filter Press Co., Brooklyn, 


Presses, Hydraulic 
Wood Co., D., Philadelphia, Penn. 


Publishers, Technical Book 
McGraw-Hill Book Co., Inc., 239 39th St., 
New York. Branches: London and Berlin. 


Pulverizers, Ore 

Braun Corporation, The, Los Angeles, Calif. 
Laboratory machines for all purposes and pros- 
pecting. 

Braun-Knecht-Heimann Co., San Francisco, Cal. 

Sturtevant Mill Co., Boston, Mass. 


Pump Controllers 
Laidlaw-Dunn-Gordon Plant, 115 Broadway, 


Pumping Engines 
Allis-Chalmers Mfg. Co., Milwaukee, Wis. 
Prescott Steam Pump Co., Fred M., New York. 


Pumps, Boiler Feed 
Deming Co., The, Salem, Ohio. 
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Pumps, Centrifugal 

Byron Jackson Iron Works, Inc., San Fra 

Laval Steam Turbine Co., Trenton, 

Deming Co., The, Salem, Ohio. 

Krogh Pump Mfg. Co., San Francisco, Calif, 

Pelton Water Wheel Co., San Francisco. New York. 

Wood Co., D., Philadelphia, Penn. 

Pumps, Deep Well 

Alberger Pump Condenser Co., New York City. 

Byron Jackson Iron Works, Inc., San 

Cameron Pump Works, Bway., New York. 
Sheet, rod, wick, rope and stem packing. 

Deming Co., The, Salem, Ohio. 

Krogh Pump Mfg. Co., San Francisco, Calif. 

Morris Mach. Wks., Baldwinsville, Branch: 
39-41 Cortland St., New York, 

Pumps, Electric 

Byron Jackson Iron Works, Inc., San Francisco. 

Deming Co., The, Salem, Ohio. 

Krogh Puinp Mfg. Co., San Francisco, Calif. 

Pumps, Mine 

Alberger Pump Condenser Co., New York. 

Byron Jackson Iron Works, Inc., San Francisco, 

Cameron Pump Works, Bway., New York. 
Twelve sizes, low-head, 7500 gal. per min. 

Deming Co., The, Salem, Ohio. 

Hendrie Bolthoff Co., Denver, Colo. 

Krogh Pump Mfg. Co., San Francisco, Calif. 

Morris Mach. Wks., Baldwinsville, Branch: 
39-41 Cortland St., New York, 

Roots Co., M., Connersville, Ind. 

Wood Co., D., Philadelphia, Penn. 


Pumps, Mill 

Cameron Pump Works, Bway., New York. 

Deming Co., The, Salem, Ohio. 

Frenier Son, H., Rutland, Vt., 

Laidlaw-Dunn-Gordon Plant, 115 Bway., 

Morris Mach. Wks., Baldwinsville, Branch: 
39-41 Cortlandt St., New York, 

Krogh Pump Mfg. Co., San Francisco, Calif. 

Roots Co., M., Connersville, Ind. 

Traylor Eng. Mfg. Co., Allentown, Penn. 


Pumps, Oil 
Laidlaw-Dunn-Gordon Plant, 115 Bway., 


Pumps, Pneumatic Air Lift 
Sullivan Machinery Co., Chicago, 


Pumps, Power Plant 
Alberger Pump Condenser Co., New York. 
Cameron Pump Works, Bway., New York. 
Deming Co., The, Salem, Ohio. 
Laidlaw-Dunn-Gordon Plant, 115 Bway., 
Morris Machine Works, Baldwinsville, 
39-41 Cortlandt St., New York, U.S. 
National Transit Pump Mach. Co., Oil City, Pa. 
Roots Co., M., Connersville, Ind. 


Pumps, Sand 

Byron Jackson Iron Works, Inc., San Francisco. 
New type, with closed runner. Correctly de- 
signed liner and mechanical thrust bearing. 

Frenier Son, H., Rutland, Vt. 

Krogh Pump Mfg. Co., San Francisco, Calif. 
All sizes regularly 8”. Low-cost white 
iron liners and open-type impeller. 


Pumps, Sinking 

Byron Jackson Iron Works, Inc., San Francisco. 
Deming Co., The, Salem, Ohio. 

Krogh Pump Mfg. Co., San Francisco, Calif. 


Pumps, Well 
Alberger Pump Condenser Co., New York. 


Pumps, Vacuum 

Alberger Pump Condenser Co., New York. 
Cameron Pump Wks., Broadway, New York. 
Ingersoll-Rand Co., Broadway, New York. 
Roots Co., M., Connersville, Ind. 


Pumps, Vacuum, Steam 
Emerson Steam Pump Co., The, Alexandria, Va. 


Punches, Hydraulic 
Wood Co., D., Philadelphia, Penn. 


Pyrometers, Indicating and Recording 

Stupakoff Laboratories, The, Pittsburgh, Penn, 

Taylor Instrument Cos., Rochester, 
Wall and portable type. Base metal couples 
for temperatures 2200 deg. Rare metal 
couples for ranges above. 

Thwing Inst, Co., 445 5th St., Phila., Pa. 


Quicksilver 
Beer, Sondheimer Co., Inc., Broadway,N. 


Rails, Steel 
Sweet’s Steel Co., Williamsport, Penn. 


Refractories 
Harbison-Walker Refractories Co., Pittsburgh, Pa. 


Respirators 

Goodrich Co., The F., Akron, Ohio. 
White rubber complete with elastic head straps, 
sponge and cloth filter disc. 

Multi-Metal Separating Screen Co., 
St., New York. 
Small and light. Price cents. 


4 
Motor Trailers 
Whittall, G., Orono, Calif. 
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The steady vacuum 
maintained the posi- 
tive action 


Vacuum 
Pumps 


certain result more rapid filtration and 


reduction operating cost. 


The machines are exceedingly simple design 
and very heavily built. They are driven through 
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For More Efficient Filtration 


herringbone gears that secure remarkably smooth 
operation. 


Repeat orders are being received from the hun- 
dreds big mine and smelter companies. 


Catalog No. gives full particulars. Write for your copy today. Blowers for Flotation. 


and ROOTS COMPANY, Connersville, Ind. 


NEW YORK, 120 Liberty Street 


The Krogh—the Low-Cost 
Sand Pump 


For instance: recent service report 
Krogh goes like this:—Solids water, 
capacity, dry tons hour; pump- 
ing elevation, ft. in.; cost per wet ton elevated, 
$0.00175. can mean but one thing—low first 
cost plus low upkeep costs plus low operating costs. 
Get all the facts. Bulletin gives them. 


Krogh Sand Pumps are made regularly in 
2,3, 4, 6 and 8-in. sizes. Prompt delivery. 


The Krogh Pump Company 
147 Beale Street San Francisco, Calif. 


Sinking Pumps—Centrifugal Pumps—Motor-Driven Pumps 
—Dredge Pumps 


Hydraulic Turbines 
meet all requirements for heads from_5 600 feet. 
High efficiency maintained all loads. Builders the 
“Smith,” “McCormick” and Turbines. Water 
power accessories, Write for Catalog 


Morgan Smith Co. York, Pa. 


644 American Trust Bldg., Chicago, Ill. 
Branch Offices St.. Boston, Mass. 


FRENIER’SSPIRALPUMP 
The most durable pump for elevating 

TAILINGS, SLIMES, BATTERY SANDS, etc. 
Valves Buckets 
FRENIER SON, Rutland, Vt. 
AGENTS—Allis-Chalmers Co., Chicago, Ill. Stearns- 
Roger Mfg., Co., Denver, Col. Harron, Rickard 


McCone, San Francisco, Cal. Frank Perrot, Perth, 
Australia. 


CHICAGO, 1245 Marquette Building 


PUMPS 
Better Make Not Made 


They cost less buy—less run and less 
repairs. Write for Catalog No. 20. 


BYRON JACKSON IRON WORKS, Inc. 


357-361 Market St., San Francisco, Cal. 212 Los Angeles St., Los An- 
geles, Cal. Works—West Berkeley, Cal. 


LAVAL 


Builders TURBINE MACHINERY, including Steam Turbines 
all capacities for high low-pressure steam and for direct connection, 
for belt rope drive. Complete Turbo-Generator Sets. Centrifugal 
Pumps for all Heads and Capacities. Centrifugal Blowers and Air Com- 
pressors. 

Write for special bulletins apparatus which you are 


A 
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Rheostats, Liquid 

Westinghouse El. Mfg. Co., Pittsburgh, Pa. 
Riveters, Hydraulic 

Wood Co., D., Philadelphia, Penn. 


Riddles, Wire 

Ludlow-Saylor Wire Co., St. Louis, Mo. 
Catalog No. 45. 


Rolls, Crushing (See “Crushers’’) 


Rope, Wire 

American Steel Wire Co., Chicago. Branches: 
New York, Worcester, Cleveland, Pittsburgh, 
Denver Pacific Coast, Steel Products Co., 
San Francisco, Los Angeles, Portland, Seattle. 

Broderick Bascom Rope Co., 805-807-809 
Main St., St. Louis, Mo. Cable: “Broderick.” 
Branches: Factories, St. Louis and Seattle. 
Branch Offices: New York City and Seattle. 
Agents: San Francisco, Pittsburgh, Chicago, 
New Orleans, Boston, Jacksonville, Fla.; Du- 
luth, San Antonio, Spokane, Portland, Ore. 
Denver, Houston, Tex. 

Leschen Sons Rope Co., A., St. 
Y., Chi.. Salt Lake, San Francisco. 

Roebling’s Sons Co., John A., Trenton, 

Waterbury Co., Park Row, Branch- 
Chicago, San Francisco, New Orleans, Boston. 
Agent: Powell Ellet Co., Dallas, Tex. 


Rules, Measuring 
Lufkin Rule Co., Saginaw, Mich. 


Samplers, Ore 
Braun Corporation, The, Los Angeles, Calif. 

For laboratory work. 
Braun-Knecht-Heimann Co., San Francisco, Calif. 
Denver Engineering Works Co., Denver, Colo. 
Hendrie Bolthoff Co., Denver, Colo. 


Scales, Conveyor 
Conveying Weigher Co., The, New York City. 


Scoops, Firing 
Wyoming Shovel Works, Wyoming, Penn. 


Screens 

Colorado Iron Works Denver, Colo. 
easily renewable screen cloth. Spe- 
cial provision blinding. 


Screens, Incline Vibratory 
Sturtevant Mill Boston, Mass. 


Screens, Perforated Metal 

Chicago Perforating Co., Chicago, 

Erdle Perforating Co., Rochester, 

Harrington King Perforating The, 620 No. 
Union Ave., Chicago, 

Hendrick Mfg. Co., Carbondale, 

Webster Mfg. Co., Tiffin, Ohio. 


Revolving 
Harrington King Perforating Co., The, 620 
Union Ave., Chicago, Ill. Branch: 114 Liberty 
New York. 
sizes and shapes perforations; all kinds 
and thicknesses metals. Screens for trom- 
mels, mills, jigs, etc. 
Hendrie Bolthoff Co., Denver, Colo. 
Stephens-Adamson Mfg. Co., Aurora, 
See advertisement inside front cover for 
branch office addresses. 
Traylor Eng. Mfg. Co., Allentown, Penn, 
Webster Mfg. Co.. Tiffin, Ohio. 


Screens, Rolled Slot 

Ludlow-Saylor Wire Co., St. Louis, Mo, 
“Rek-tang” for rolled slot screens steel, 
copper bronze. 
Catalog No. and special catalog. 


Screens, Wire 

Ludlow-Saylor Wire Co., St. Louis, Mo. 
All gages and meshes. 
double-crimped. Every wire crimped 
around every other. rolled slot, 
made order. steel, iron, brass, 
copper, bronze. 
Catalog No. 45. 

Multi-Metal Separating Screen Co., 131st 
St., New York City, 
Bronze and other metals 350 mesh. 


Second-Hand Machinery 

Kenyon, Arthur D., Denver, Colo. 

Morse Bros. Machine Supply Co., Denver, Colo. 
See Alphabetical Index for For Sale Ads. 


Separators, Magnetic 

Buchanan Co., Inc., G., West St., 

Dings Elec. Separator Co., Wis. 
Magnetic separators for all purposes. 

Zine Concentrating Co., The, Congress St., 
Boston, Mass. 
Campbell magnetic separator. Three magnetic 
fields. Different intensities. High separation 
and less waste obtained lightly roasting ore 
unlined nonoxidizing Etherington- 
Singer. 


Sharpeners, Drill 

Hardsocg Wonder Drill Co., Ottumwa, 

{ngersoll-Rand Co., Broadway, New York. 
Leyner—compact, rapid, operation. 


Proske, H., Denver, Colo. 
consists small vertical steam 
hammer and horizontal upsetting machine. 
Sullivan Machinery Co., Chicago, 
Sullivan sharpener makes drill bits and drill 
shanks hammering throughout; steel held 
while upsetting vise- 
High temperature unnecessary. 
Bulletin No. 272. 


Shears, Hydraulic 
Wood Co., D., Philadelphia, Penn. 


Sheet Iron Work 


Hendrick Mfg. Co., Carbondale, Penn. 
Sanford Day Iron Co., Knoxville, Tenn. 


Shovels, Concrete 
Wyoming Shovel Works, Wyoming, Penn. 


Shovels, Hand 

Wyoming Shovel Works, Wyoming, Penn. 
Designed handle Ib. any specified ma- 
terial, efficient working load produce in- 
creased tonnage. Made 
chromium steel, tough and durable. Reinforced 
with backstrap. 
All styles points. 
Send for booklet. 


Shovels, Power 

Marion Steam Shovel Co., Station Marion, 
All sizes for stripping and mining. 
steam gasoline power. 


Skips 

Sanford-Day Iron Co., Knoxville, Tenn. 

Traylor Eng, Mfg. Co., Allentown, Penn. 
“Bryant-Wethey” type. 

Watt Mining Car Wheel Co., Barnesville, Ohio. 


When you want buy- 
quickly, surely, 


information— 


liably, the Cyclopedia 
the place get it. 
That’s what it’s for. 


Smelters 


American Smelting Refining Co., 120 Broad- 
way, New York. 

American Zinc, Lead Smelting Congress 
St., Boston, Mass. 

Smelting Refining Co., Newark, 

Beer, Sondheimer Co., Inc. Broadway, New 
York. Cable Address: Beersond. 

Grasselli Chemical Co., The, Cleveland, Ohio. 

Illinois Zine Co., Peru, 

International Smelting Co., New 
York 


ork, 

McKechnie Bros., Inc., Widnes, Eng. Branches: 
Birmingham, Newcastle, Manchester, 
Eng. 

Matthiessen Hegeler Co., Salle, 

Mutual Smelting Refining Co., The, Columbus, 

United States Smelting, Refining Mining Co., 
Congress St., Boston, 


Spades, Concrete 
Wyoming Shovel Works, Wyoming, Penn. 


Spring Steel Sheets 
Wyoming Shovel Works, Wyoming, Penn. 


Steam and Hydraulic Forging Presses 
Wood Co., D., Philadelphia, Penn. 


Steam Hammer 
Proske, H., Denver, Colo. 


Steel, Drill 

Hardsocg Wonder Drill Co., Ottumwa, Iowa. 

Ingersoll-Rand Co., Broadway, New York. 
sizes, shapes, quantities 
stock. 
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Milne Co., A., 745 Washington St., 
Boston and Chicago. York. 

shapes and sizes. Solid hollow. 
brand. Made Sweden. 


Stokers, Mechanical 
Westinghouse El. Mfg. Co., Pittsburgh, Pa, 


Westinghouse El. Mfg. Co., Pittsburgh, Pa, 


Tanks 
Laidlaw-Dunn-Gordon Plant, 115 Broadway, 


Tanks, Receiver Air 

Laidlaw-Dunn-Gordon Plant, 115 Broadway, 
Tanks, Wood 

National Tank Pipe Co., Portland, Ore. 
Pacific Tank Pipe Co., San Francisco, Calif. 
Redwood Mfrs. Co., San Calif. 


Tapes, Measuring 
Lufkin Rule Co., Saginaw, Mich. 


Technical Chemicals 
Heil Chemical Co., Henry, St. Louis, Mo. 


Tees, Pipe 
National Tube Co., Pittsburgh, Penn. 


Telephones, Mine 

Stromberg-Carlson Telephone Mfg. Co., Roches- 
ter, 
Iron-clad magneto equipment compactly assem- 
bled cast-iron box protect it. 


Testing Sieves 


Multi-Metal Separating Screen Co., 131st 
St., New York, 
350 mesh. 


Thickeners, Slime 
Dorr Co., Denver, Colo. 


Timbers, Steel Shaft 
American Bridge Co., Church St., New York. 


Tractors 
Yuba Construction Co., San Francisco, Calif. 


Tramways, Wire Rope, Aerial 

Broderick Bascom Rope Co., St. Louis, Mo. 
Friction grip system with buckets attached 
endless pulling rope friction grips. Also 
two-bucket jig-back system. 
Agents: San Francisco, Pittsburgh, Chicago, 
New Orleans, Boston, Jacksonville, Fla.; Du- 
luth, San Antonio, Spokane, Portland, 
Denver, Houston, Tex. 

Leschen Sons Co., A., St. Louis, New 
York, Chi., Denver, Salt Lake, San Francisco. 

Roebling’s Sons Co., John A., Trenton, 


Transformers, Electric 


Westinghouse El. Mfg. Co., Pittsburgh, Pa. 
All types and capacities. 


Tubing 
National Tube Co., Pittsburgh, Penn. 
Tubing, Shelby seamless steel. 


Tungsten 

Foote Mineral Co., 107 19th St., Phila., Pa. 

Hardy, Charles, Church St., New York. 

Primos Chemical Co., Primos, Del. Co., 
ble: Phila.” Branches: Vanadium, 
Lakewood and Empire, Dragoon, Ariz. 
Agents: Allen Davison Co., Pittsburgh, Pa. 


Turbines, Steam 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Laval Steam Turbine Co., Trenton, 

Leffel Co., 306 Lagonda Springfield, 
Ohio, 

Westinghouse Mfg. Co., Pittsburgh, Pa. 


Turbines, Water 

Allis-Chalmers Mfg. Co., Milwaukee, Wis. 

Pelton Water Wheel Co., San Francisco. New York. 

Smith Co., Morgan, York, Penn. Branches: 
Chicago and Boston. 


Unions, Pipe 
National Tube Co., Pittsburgh, Penn. 


Valves 


Drill Co., Ottumwa, Iowa. 
Homestead Valve Mfg. Co., Homestead, Penn. 
Jenkins Bros., White St., New York. Branch- 
es: Boston, Philadelphia, Chicago, Montreal, 
London. 
Sizes for all pressures and purposes. 
Brass, iron, cast steel. Also all iron for han- 
solutions, 
Write for Catalogue No. 20. 
Co., The, Cincinnati, 0., 
National Tube Co., Pittsburgh, Penn. 
Whitcomb Co., Geo. D., Rochelle, 


Valves, Check 

National Tube Co., Pittsburgh, Penn. 

Wood Co., D., Philadelphia, Penn. 
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You Use Air 


for any purpose, pressures between 
and per sq. inch, remember that the 


Connersville Rotary 
Positive Blower 


will deliver more economically 
liably than any other type machine. 


Especially suited pulverized coal installa- 
tions, flotation plants, smelter, cupola and 
furnace work. 


Send for descriptive matter. 


THE CONNERSVILLE BLOWER CO. 


Ind. 


CHICAGO NEW YORK 
Monadnock Block 114 Liberty St. 


Pumps 


used sump pumps, 
gathering pumps, 
tion” pumps, 
feeders, etc., because 
their low operating and 
maintenance expense. 


Details booklet. 


The Deming Company 
Handand power pumps toralluses 
SALEM, OHIO 
Henion & Hubbell, Chicago 
Hendrie & Bolthoff 
Supply Co., Denver 


aut 


Samson Turbines Increase Mine 
Profits 


They are espec- 
ially efficient for 
mines because 
high 
speed, close reg- 
ulation, great 
strength and low 
operating cost. 
would pay 
you investi- 
gate. 


JAMES LEFFEL CO. 
306 Lagonda Street Springfield, Ohio, 


i 


The Slogan the The Grandest Thing.” 


Cameron Pumps 


Cameron Steam Pump Works 


Broadway 
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ALWAYS WORK WHEN 
YOU WANT THEM 


The Cameron 
Packed Plunger Pump 


gives excellent service handling 


gritty water. exceptionally 
durable. wearing parts the 
water cylinder except the packing 
the stuffing boxes, which can 
instantly adjusted from the out- 
side. 


rods, arms working parts 
exposed rust damage, either 
accident. 
With the plunger working loose 
sleeves, the pump barrel cannot 
cut worn gritorsand. Above 
all, very compact, with all 
parts ready and easy access. 
Its high efficiency long lived, 
rarely needs repairs and but 
little attention. 


Pay the lowest price for efficient 
pump service—get the CAMERON. 


Learn all the advantages 
this pump. Bulletin No. 104 


Offices the World Over 


New York 


Catalog. 
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Valves, Gate 


National Tube Co., Pittsburgh, Penn. 
Wood Co., D., Philadelphia, Penn. 


Valves, Globe 

Lunkenheimer Co., The, Cincinnati, 0., 

National Tube Co., Pittsburgh, Penn. 

Valves, Lined Pipe 

United Lined Tube Valve Co., 180 Franklin St., 
Boston, Mass. 
Lined with lead for acidiferous and corrosive 
waters, 


Valves, Pump 
Jenkins Bros., White St., New York. 
Quaker City Rubber Co., 629 Market St., Phila., Pa. 


Valves, Regrinding 
Co., Pittsburgh, Penn. 


Valves, Rubber Pump 

Goodrich Co., The F., Akron, Ohio, 
Flat, circular spherical. Latter 10-in 
diameter. 


Vanadium 

Primos Chemical Co., Primos, Del. Co., 
ble: Branches: Vanadium, 
Lakewood and Empire, Dragoon, 
Agents: Allen Davison Co., Pittsburgh, Pa. 


Water Wheels 
Pelton Water Wheel Co., San Francisco. New York. 


Wheels and Car 
Sanford-Day Iron Co., Knoxville, Tenn. 


Wheels, Car 
Watt Mining Car Wheel Co., Barnesville, Ohio. 


Whistles 


Wire Cloth 

Ludlow-Saylor Wire Co., St. Louis, Mo. 
All meshes and gauges. Steel, brass, copper 
and bronze, galvanized hardware cloth and 
window screen cloth. 
Catalog No. 45. 

Separating Screen Co., 131st 

350 mesh. 
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Wire, Flat, Round and Special Shaped 
Roebling’s Co., John A., Trenton, 


Wire Rope Fittings 
Roebling’s Sons Co., John A., Trenton, 


Wire Rope Slings 

Roebling’s Sons Co., John A., Trenton, 

Wood Preservative 

Spirittine Chemical Co., Wilmington, 

Wrenches, Alligator 

Roebling’s Sons Co., John A., Trenton, 

Zine Dust 

American Smelting Refining Co., 120 Broad- 
way, New York. 

Atkins, Kroll Co., San Francisco, Calif, 

New Jersey Zinc Co., Wall St., New York. 

Vogelstein Co., L., Broadway, 


Zinc, Sheet 
Illinois Co., Peru, 
Matthiessen Hegeler Zinc Co., Salle, 


Use the Buyers Cyclopedia your guide 


efficient Buying 


Mine Equipment. 


WATERBURY 
WIRE ROPE 


Standard and Armored Construction. Manila 
Fibreclad Wire Rope. 


and Sisal Cordage. 
make purpose. Write for prices. 


WATERBURY COMPANY 


New York 
Dallas New Orleans 


Park Row 
Chicago San Francisco 


Mo. 


Branch 
NewYork-Chic Denver- 


ms 


eeroplanes. 


Chicago 


Export Representative: 
Pacific Coast Representative: 
San Francisco 


Every coil examined and labeled under the direction the under- 
writers’ laboratories. Ignition wire for autos, motor boats and 
Send for booklet fully describing. 


American Steel Wire Company 
New York Cleveland Pittsburgh Worcester Denver 
Steel Products Co., New York 

Steel Products Co. 

Los Angeles Portland 
000080030008 


James 


= 


Stacks and Tanks. 


Seattle 


igs, 
Classifiers, Ore Feeders, etc. 


James Ore Concentrator Company 
Runyon Street, 


use Wire 


JOHN ROEBLING’S SONS 


Canal 1459 


“HENDRICK” Perforated Metals 


for 


Conveyor Trough and Flights. Buckets (plain and perforated). 


Hendrick Co., 


New York Office: Church St. 


Concentrating Specialties 


Screens, Sand and Slime 


Write for Bulletin 


Newark, 


ope for efficient and economic service. 


TRENTON, 


Chicago Perforating Co. 


2445 West 24th Place 
CHICAGO, ILL. 


General Sheet Iron Work. 
Carbondale, Pa. 
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HYDRAULICKING 1,500,000 
CUBIC YARDS 6.7CTS. 


This was done the Rowe Mine, operated the 
Pittsburgh Steel Ore Company, Riverton, Minn. The 
pumps which did were 


Morris Centrifugals 


The cost covers supplies, labor, upkeep and office ex- 
penses. month, one ofthese MORRIS 
Pumps moved 102,000 yds., average 205 yds. per 
hour. 


The material was moved through pipe line varying from 
500 ft. 2,400 ft., with lift varying from ft. ft. 


Why not investigate MORRIS Centrifugals for your 
own workP 


MORRIS MACHINE WORKS 


Builders Dredges, Centrifugal Pumps and Pumping Engines 
Baldwinsville, 


Branch Offices Principal Cities 
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Vol. 101, No. 


ALPHABETICAL INDEX ADVERTISERS 


Page 
Abendroth Root Mfg. Co. 
Ainsworth Sons Co., Wm. 


Alberger Pump Con- 

Allis-Chalmers Mfg. Co.... 

American Bridge Co....... 


American Locomotive Co... 
American Metal Co., Ltd... 
American Process Co...... 


American Sheet and Tin 


Smelting 


American Spiral Pipe Wks. 
American Steel Wire Co. 
American Zinc Chemical 


American Lead 
Smelting Co...... 


American Zinc Ore 


Protected Metal 


Atkins, Kroll Co........ 
Atlas Car Mfg. Co....... 
Baker Co., Inc...... 
Balbach Smelting Refin- 
Baldwin Locomotive Works, 
Bartlesville Co....... 
Beer, Sondheimer Co. 
Bishop Co. Platinum 
Braun Corporation........ 
Braun-Knecht-Heimann 
Broderick Bascom Rope 


Buchanan Co., G.. 
Business Men’s Clearing 


Buyers Cyclopedia, 

Buyers Cyclopedia 


Byron Jackson Iron Works, 


Caldwell Son Co., W.. 


Cameron Steam Pump 


Chicago Perforating Co... 
Chicago Pneumatic Tool Co. 
Frog Switch 


Clark Car Co. 
Cleveland Rock Drill Co... 
Colorado Works Co.. 
Connersville Blower 


Standard Steel 


New York, Y.. 
Va. 
Steel Tires, Steel 


ired Wheels, 


Page 
Consolidated Mining 
Smelting Co. Canada.. 


Co., 


Deister Concentrator Co... 
Deister Machine Co...... 
Laval Steam Turbine Co. 
Denver Engr. Works Co... 
Denver Fire Clay Co...... 
Denver Rock Drill Co., 
Diamond Drill Co.. 
3rd cover 
Directory Engineers, 
Dixon Crucible Co., Jos... 
Dobbins Core Drill Co., The 
Ducktown Copper 
Iron Co., Ltd 
Dwight Lloyd 


Car 


English Iron Works Co.... 
Frenier Son, H....... 
General Chemical Co...... 


Goodrich Co., F...4th cover 
Pine Turpentine 


Chemical Co., The 


Harbison-Walker 


Hardsocg Wonder Drill Co. 


Harrington King Perfo- 
Heil Chemical Co., 
Hegeler Zinc Co........ 


Hendrie Bolthcff Mfg. 
Supply 

Hendy Iron Works, Joshua 

Highland Chemical Prod- 


Illinois Zinc Co....... 
Indiana Laboratories Co... 
Industrial Works.......... 


Ingersoll-Rand Co......... 
International Nickel Co... 
International Smelting Co.. 


Irvington Smelting Re- 
fining Works.... 


James Ore Concentrator Co. 
Jenkins Bros........ cover 


Page 
Kelly Filter Press Co...... 
Keystone Driller Co........ 
Krogh Pump Mfg. Co. 
Laidlaw-Dunn-Gordon 

Lane Mill Mchry. Co., 
Leschen Sons Rope Co., 
Lidgerwood Mfg. Co....... 
Ludlow-Saylor Wire Co... 
Lunkenheimer Co., The.... 
Marion Steam Shovel Co... 
Matthiessen Hegeler 

McGraw-Hill Book Co...39, 
Bros., Ltd...... 
McKiernan-Terry Drill Co. 
Minerals Separation, Ameri- 

can Syndicate, Ltd...... 

Morris. Machine 

Multi-Metal Separating 

Mutual Smelting Refin- 

National Tank Pipe Co.. 
New Jersey Zinc Co........ 
New York Engineering Co. 
Nichols Copper Co........ 
Norwalk’ Iron Works Co., 

Oliver Continuous Filter Co. 
Ottumwa Iron Works Co... 
Pacific Tank Pipe Co.... 
Pass Son, Ltd., 
Pennsylvania Drilling Co. 
Pennsylvania Smelting Co. 
Pensacola Tar Turpen- 

Phelps, Dodge Co....... 
Philadelphia Gear Works.. 
Positions Open and Wanted 
Primos Chemical Co........ 
Quaker City Rubber Co... 
Robins Conveying Belt Co. 
Roebling’s Sons Co., John 
Roessler Hasslacher 


The brand your material 


Works Company, 


Pittsburgh, Penn. 
rtland, Ore. 


Chicago, 


Solid Forged and Rolied Steel Wheels; 
Springs, Steel and lron Steel and Iron Castings, Rolled Steel Rings, Steel Crusher Rolls 


and Shells, Steel Pipe Flanges. 


Morris Building, 


St. Louis, Mo. 


Denver, Colo. 
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are made organization that has spent years experimenting determine just 
those qualities which make for the greatest resistance wear the crusher. 


Philadelphia, 


Rolled Steel ‘Gear Blanks, 


Steel and Iron Axles, 


Page 


-Coles Engineering 


St. Joseph Lead 
Sanford-Day Iron Co..... 


Schieren Co., Charles 
Second-Hand Machinery 


Smith Co., Morgan...... 
Smooth-On Mfg. 
Solvay Process Co......... 


Spirittine Chemical Co..... 
Standard Diamond Drill Co. 
Standard Steel Works Co.. 


Stephens-Adamson 
Stromberg-Carlson Tele- 
Sturtevant Mill Co........ 


Sullivan Machinery Co.... 
Sweetland Press Ce. 


Tirrill Machine Light- 


Traylor Eng. Mfg. Co.... 


Union 
Lined Tube Valve 


United Metals Selling Co.. 
United States Smelting, Re- 


fining Mining Co....... 
Vogelstein Co., L....... 
Vulcan Iron Wks., Wilkes- 
Wah Chang Mining 
Smelting Co., Ltd....... 
Wallower Refining Re- 
Washington Pipe 


Watt Mining Car Wheel Co. 


Webb City Carterville 
Foundry Mach. Works 


Webster Mfg. Co.......... 
Wedge 
Wellman-Seaver-Morgan 
Westinghouse Elec. Mfg. 
Wood Drill Works......... 
Worthington Pump Ma- 
chinery Corporation..... 


Wyoming Shovel Works.. 
Yuba Construction Co., The 
Zinc Concentrating Co., The 
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BRAND 


Pa. 


San Francisco, Calif. 
City Mexico, Mexico. 


Steel 
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CARBON 


Carbon and Bortz 


for any and industrial requirements. 
Write wire our expense for prices and full information. 


The Diamond Drill Carbon Company 
53-63 Park Row, World Building New York 


JENARCO 
Mine Packing 
Extreme toughness combined with great flexibility this high grade 


sheet rubber packing. 


Unsurpassed for mine service where acidulous and alkaline waters are encountered. Cuaran- 
teed for high pressure steam, hot cold water service. Very light weight and therefore 
economical use. Regularly made sheets wide. 

Put most convenient form suit the requirements individual users, can 
purchased rolls 25, 50, 100 200 pounds each. necessity for buying more than 
needed, consequently 

weight, therefore very economical use. square yard thick weighs 
oaly about pounds, 

Gaskets cut from Jenarco can furnished promptly. 

Jenarco does not satisfy every respect—you may return ourexpense. Write 
for Catalog describing Jenkins Bros. Mechanical Rubber Goods. 


JENKINS BROS., New York, Boston, Philadelphia, Chicago, Montreal, London 


Country Climate 


Does Not Affect 


Tramway the only system haulage unaffected 
weather conditions—and offering the user compari- 
son with every kind surface haulage, economies that 
increase direct proportion the roughness the 
country. 
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are low first, operating and upkeep costs—an asset 
any plant—a boon the plant operating moderate 
capital. 


They are always ready give you steady and efficient 
service. interested the economy install- 


Over rivers, mountains and valleys and 
through the roughest country B. & B. 
Aerial Tramways handle every sort and 


size material—with saving. Write for catalog 


Broderick Bascom Rope Co., 809 Main St. Louis, Mo. 


Manufacturers High Grade Wire Rope. Branches—Seattle, New York 
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The last belt 


give out 


Equal lengths three different makes new 
conveyor belt were fastened together the 
ends and installed one belt, well-known 
mine December 1912, establish rela- 
tive belt merits. 


positive test—as stress, load, character 
materials and other operating conditions were 
absolutely identical. When one brand, 
one-third the belt, gave out was replaced, 
the record kept, the cost computed and the 
other brands, other two-thirds the origi- 
nal, service until likewise rendered 
useless. 


Quality was the backbone cost per ton 
figures, without question. 
Cost per Cost per 


foot ton hundred 
Goodrich 4.56 
Competitor No. 8.49 
Competitor No. 5.47 


GOODRICH 


Conveyor Belt 


gave the cost per ton, proving two 
things: First—A cheap belt expensive 
the end. 


Second—Goodrich belts are neither high nor 
low first cost, but built materials for 
the service that gives you minimum cost 
per ton. 


Try Goodrich for fewer skut-downs, 
maintenance expense and greater tonnage. 


The Goodrich Company 


Makers the Celebrated Goodrich Automobile Tires— 


Factories: Branches and Distributers 


Akron, Ohio All Districts 
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